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INTRODUCTION 
Scope of Study 

In 1758 Linnaeus fixed the name Podura nivalis for that form 
figured by Degeer in 1740 under the name of “Sma gra insekter.” 
Nicolet in 1841 recognized the separate generic identity of the 
group and he created the genus Degeeria. In 1848 Gistel found 
that this name was preoccupied and he renamed the genus Mydo- 
nius; but this was generally unknown and in 1801 Rondani again 
discovered the synonymy of Degeeria and created the name 
Entomobrya , which has been generally accepted by workers since 
that time. The name Mydonius was rediscovered independently 
by Salmon (1945) and Laing (1945). Upon petition by Hermann 
Gisin the International Commission recently validated the name 
Entomobrya under the Plenary Powers, (Opinion 440, January 
8, 1957). 

By the time the first revision of the European members of this 
group was made (Lubbock 1873), sixteen species were considered 
valid, with six synonyms. By the time of the only world revision 
of the group (Brook, 1883), this number had grown to twenty- 
four species with eight synonyms, which Brook reduced to eleven 
species with twenty-one synonyms. Until 1933 the work on the 
genus consisted of very local treatments of the group and descrip- 
tions of many new species. Most of the workers commented on 
the variable patterns within one species of the group, but many 
new species have been described on pattern alone. In 1933 Bonet 
put together a key to the species of the world, based on the descrip- 
tions which were sufficiently complete and on the specimens which 
lie had examined. In this, he keys out over one hundred species, 
and lists twenty-seven names which he is unable to place in the key. 
Since then, Denis, Gisin and others have investigated particular 
questions regarding the classification of Entomobrya , but no 
general revision has, to my knowledge, been attempted. 

The confusion in the group has been brought about largely 
by the lack of consideration of the nature and quantity of infra- 
specific variation concerned and by the almost exclusive utiliza- 
tion of the pattern criteria in distinguishing species. In the 
following paper I attempt to achieve a more stable classification, 
as far as the Nearetic fauna is concerned. 
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Methods and Materials 

Studies of coloration, pattern, body form, and the larger 
body ratios were carried out with alcoholic material. For observa- 
tion of finer structures, a compound microscope with oil immer- 
sion objectives and 20 X oculars (or similar high-magnifying 
combination) was necessary. Of the various mounting media 
used, four were found to be good : glycerine jelly and lactic 
acid as temporary mountants, Faure’s medium (Bonet, 1933), 
and Salmon's polyvinyl-lactophenol (Salmon, 1949) as perma- 
nent media. For examination of the more minute morphological 
characters it is best to mount the specimen dorsal side down, 
with the head and antennae stretched forward and the furcula 
pressed against the body. In this position most of the taxonom- 
ically important structures can be seen. 

Certain structures are visible only if the animals are examined 
in a solution of KOH. Such specimens must be examined im- 
mediately, because they soon disintegrate. 
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Drawings of habitus and pattern were made from alcoholic 
specimens, using a squared disk and squared paper. Drawings 
of morphological details were made using a camera lucida. De- 
scriptions were taken from typical specimens, but because some 
such specimens were not suitable for drawing under alcohol, 
habitus drawings are not always of the pattern form described. 

Discussion of Characters 

In this work I have come to the conclusion that morphological 
criteria must be used in the taxonomy of Entomobrya . Many of 
the characters discussed below have not hitherto been used in this 
group. 

The color and pattern of the species of this group can be used 
taxonomically if a number of facts are kept in mind. Color and 
pattern vary more, and more visibly, than any of the morpho- 
logical characters studied ; unfortunately, much of this variation 
is infraspecific and has apparently little to do with geographical 
segregation. In most species completely pale specimens and very 
dark ones are found. Beyond this general type of increase-de- 
crease variation, the same population may have several distinct 
patterns existing within it. The integrades between these may be 
common, rare, or, in a few cases, non-existent. Thus, in thinking 
of any pattern we must not consider a given specimen, but a given 
range of pattern forms. This frequently leads to a secondary 
resemblance of individual pattern forms among widely separated 
species. A good example of this occurs in the two-banded forms 
of E . clitellaria, E. triangularis, and E. atrocincta, all of which 
might be considered as the same species on a pattern basis ; this 
pseudo-species is quite distinct from differently pigmented, cor- 
responding forms of the actual species. The greatest value of the 
pattern lies in placing certain forms which are distinctly marked 
and which have no similarly marked relatives, and in separating 
two species where one always lacks a given type of mark or 
color and the other usually has it. 

The labral papillae are four small setiferous knobs or cones, 
borne in a transverse row on the upper surface of the labrum, 
near its anterior edge. The shape of these papillae, and the 
number and types of setae which they bear, are of great taxo- 
nomic value (see figures). 
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The labial appendages are two small flaps of tissue, borne 
apically on the labium, one on either side of the median cleft, 
each bearing six large papillae, upon which there are a number 
of setae of different sizes. The most external of the papillae bears 
a differentiated seta, the shape, size, and position of which, rela- 
tive to the apex of the papilla are of very great taxonomic im- 
portance. (See Figs. 1, 6.) 

The members of the genera here studied, along with a few 
other genera of the subfamily Entomobryinae, are peculiar in 
the differentiated nature of the setae of the male genital plate. 
This peculiarity permits the use of these differing shapes in 
taxonomy, and this is by far the most useful character found in 
the course of this study. The form of these setae is with very few 
exceptions specifically distinct, and with fewer exceptions infra- 
specificallv constant. 

The literature gives evidence of considerable confusion con- 
cerning the structures of the ungues and the empodial append- 
ages. These organs are described in detail in the generic descrip- 
tion of the genus Entomobrya , and Figures 4 and 5 of Plate I 
show a diagrammatic representation of the typical structure. 
Many references to “six teeth along internal edge” or “three 
pairs of internal teeth” are due to the misconception that each of 
the apical two internal teeth is double. Salmon (1944) mistook 
the reinforced lateral teeth, present in large individuals of most 
species, for a single large external tooth. The true external tooth 
is never as large as that, and in all species so far examined it is 
always a part of a small and thin lamella, acting as an external 
keel on the unguis. If these facts are kept in mind, along with 
the growth differentiation of the structure and the relative posi- 
tions, then the size and shape of the ungual teeth are of consid- 
erable taxonomic value and represent one of the few morphologi- 
cal characters which have been given any attention by previous 
authors. 

The shape of the mucro, antennal sense organs , setae , trochan- 
teral organ , and the general body facies are of occasional taxo- 
nomic value. There is a great amount of variation in body shape 
within a given species, due to diet, moisture content, and near- 
ness to time of eedysis ; all of these must be kept in mind when 
considering general appearance as a taxonomic character. 
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Ratios have long been used as specific criteria in this genus, but 
after exhaustive statistical analysis of the variation in the ratios 
of 26 different body organs in 18 species, I concluded that the 
level of significance of the variations among populations of a 
given species was so high as to be indistinguishable from that 
occurring among the majority of species. For this reason the use 
of such ratios as specific criteria is at present invalid in this 
genus. 



Growth and Differentiation 

The failure to recognize the morphological changes occurring 
during the course of the life of a eollembolan has led to a great 
number of difficulties in the taxonomic treatment of Entomobrya. 
These difficulties can be overcome in three ways: first, the 
morphological changes occurring throughout growth can be care- 
fully mapped for each species; second, the types of morphological 
changes can be determined, and these kept in mind in all con- 
siderations; lastly, the comparison of specimens can be largely 
limited to specimens in approximately equivalent developmental 
stages. A combination of all three methods was used in this 
work. Descriptions were taken from sexually mature specimens 
of a given size range. Illustrations were taken from such speci- 
mens except as otherwise noted, and the major variations of 
peculiar importance for each species are mentioned in the dis- 
cussion at the end of the description. A number of general 
trends in differentiation are discussed below ; these should be 
kept in mind in working with any of the species, because larger 
or smaller specimens than those described will exhibit these 
modifications. 

All morphological characters appear to become more differenti- 
ated with increasing age. This is in part a mechanical process, 
since most of the structures involved are exceedingly small, and 
in small specimens pass beyond the level of optical resolution. 
Beyond this phenomenon, there is a general increase in the 
numerical parts of many organs, and a change in shape or in the 
relationships of parts in others. These changes will be con- 
sidered here, under the individual type of differentiation in- 
volved. 
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The labral papillae and the antennal sensory organs demon- 
strate no visible growth differentiation. The mucro usually fails 
to show any significant change, although in forms with long 
and unusually formed mucrones, such as Entomobryoides dis- 
similis, the peculiarity of the form becomes more striking in 
larger specimens. 

The trochanteral organ and the dental spines of the genus 
Homidia show a striking increase in the number of parts with 
increasing size of specimens. The trochanteral organ usually 
starts out in the first instar as one or three setae, and then slowly 
increases the number involved until the mature form is reached. 
In postmaturity molts the number is further increased, but at a 
much slower rate, so that unusually large specimens have only 
a few more setae than small, sexually mature ones. 

The teeth of the unguis increase in size with the size of the 
specimen, and in first and second instar specimens only the 
internal basal and median teeth are clearly visible. The external, 
lateral, and apical internal teeth appear at the third or fourth 
instar and then remain constant in number. The unguis itself 
is relatively shorter and broader in earlier stages, and conse- 
quently the various teeth are usually relatively nearer the apex 
of the unguis in smaller stages than they are later in life. Labial 
appendages remain constant, except that in older specimens the 
external differentiated seta is slightly longer in relation to the 
papilla which bears it. 

The type of pattern is usually the same in young and old ani- 
mals, but in young forms the pattern is less distinct, and almost 
all species have the first instar either uniformly pale or with 
extreme faint indications of the adult pattern. The colors are 
paler in smaller specimens, and tend to be somewhat brighter (or 
darker) just before molting. 

SYSTEMATIC DESCRIPTIONS 
Notes on the Tribe Entomobryini 

The present constitution of this tribe represents an expansion 
and fragmention of the old genera Lepidocyrtus and Eyitomobryci . 
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If the tribe is divided into scaled and scaleless forms, it will 
be seen that the former are in a state of considerable confusion. 
Some genera such as Lepidocyrtinus represent strikingly pol} T - 
phyletic groups, while others, such as Lepidocyrtus , are not at 
the present time clearly defined. Furthermore, it is not clear 
at present whether the scaled condition has been developed inde- 
pendently several times, or is an indication of common ancestry. 
Mr. Goto’s forthcoming work upon the genus Lepidocyrtus should 
greatly clarify the situation, but until such time no clear idea of 
the relationships of these forms can be obtained. Most of the 
scaleless members of the tribe appear to form a more natural as- 
semblage. Some are obviously closely linked, and most of the 
others, while obviously aberrant, show definite relationships to 
the group as a whole. 

The genera which have been described as members of this 
group are Entomobrya , CalistcUa (Schott, 1894), Ilomidia (Bor- 
ner, 1906), Drepanura (Schott, 1891), Sinella (Brook, 1882), 
Metacoelura (Salmon, 1951), Parasinella (Bonet, 1942), Pscu- 
dentomobrya (Salmon, 1941), Mesentotoma (Salmon, 1941), 
D enter osinclla (Salmon, 1941), Isotobryoides (Maynard, I960). 
Of these the genus Calistella has been considered a member of 
the lepidocyrtiform group by most recent workers (Salmon, 1951), 
while the genus Pseudentomobrya (Salmon, 1941) cannot be ac- 
cepted as valid upon present criteria (see discussion under genus 
Entomobrya). In the following work the subgenus Entomo- 
bryoides (Maynard, 1951) is raised to generic level, the genera 
Mesentotoma and Drepanura are redefined, and the new genus 
Calx is created. 



Relationships 

The phylogenetic position of Mesentotoma is entirely moot. 
The lack of a basal mucronal seta plus the peculiar antennae and 
empodial appendages, show wide separation from the other 
genera. The dental spines present upon one species are in no way 
homologous with those of Ilomidia and therefore cannot be con- 
sidered as indicative of relatedness. The discontinuous range 
may be an indication of great antiquity, or of insufficient data, 
but in any case the genus is not closely related to any other 
member of the Entomobryini. 
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Considering the relationships among the remaining genera, we 
find that the putative ancestral form is not apparent; however, 
the genus Calx would appear to have the greatest possibilities. 
The relatively primitive condition of the male genital plate 
and the comparatively short fourth abdominal segment, com- 
bined with the simplicity of the body setae, indicate its possible 
proximity to the ancestral form. On the other hand, the lack of 
an anteapical tooth probably represents a specialization, thus 
indicating that Calx cannot be directly ancestral. 

The remaining genera are clearly derivable from, or related 
to, the genus Entomobrya. 

The work that follows the key is concerned exclusively with 
those Nearctic genera which are still considered by some workers 
to belong to the genus Entomobrya , viz. Entomobrya , Drepanura , 
M escntotoma, Homidia , Entomobryoidcs , and the new genus Calx. 



Key to the Scaleless Entomobryini 

1. Muero without basal spine 2 

Muero with basal spine . 3 

2. Muero with anteapical tooth Mesentotoma 

Muero lacking anteapical tooth . . CaLr 

3. Dens with spines . . . . Tlomidia 

Dens without spines . 4 

4. Second antennal segment longer than fourth, eye patches without color 

Isotobryoides 

Second antennal segment shorter than or subequal to fourth . o 

5. Eyes 16 . 7 

Eyes fewer than 16 . 6 

6. Tibiotarsus with a number of smooth, unusually finely ciliate setae . 

Sinella 

Tibiotarsus lacking, or with only one such seta Para.sinella 

7. Muero reaching head . Coelura 

Muero not reaching head 8 

8. Tibiotarsus with double row of unusually finely ciliate or smooth 

setae 9 

Tibiotarsus with only one such seta 10 

9. Unguis with 3 internal teeth Deuterosinella 

Unguis with 4 internal teeth . Entomobryoidcs 

10. Muero with anteapical tooth . Entomobrya 

Muero without anteapical tooth Drepanura 
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Genus ENTOMOBRYA Rondani 

Pod lira, 1738, Liniie, Svstema Naturae, ed. 10:609 (ad partem). 

Ch or entes , 183S, Burmeister, Handbneh der Entomologie, 2(2):450. 
Isotoma , 1839, Bourlet, Mem. Soe. Sei. Agrie. Lille, 1:448 (ad partem). 
Depeeria, 1S42, Xieolet, Nouv. Mem. Soe. Ilelvet. Sci. Nat., 6:68. 
Mydonius, 1S48, Gistel, Xaturgescliiehte des Tierreiehs, 16:9. 
Pseudcntomobrya , 1941, Salmon, Trans. Roy. Soe. N.Z., 70:282-431 (new 
synonymy). 

Entomobrya , 1861, Rondani, Dipterologiae Italieae Prodromi, Pars (4) : 40. 
Genotype: Entomobrya mnscorum (Nicolet) loe. cit. 

Color and Pattern. Pigmentation variable. 

Antennae. Four segmented, fourth segment usually longest 
and first shortest (commonly S-6-6-3). Fourth segment usually 
fusiform, basally blunted, in E . bicolor group subcylindrical and 
apically rounded. Remaining segments subcylindrical. Fourth 
segment rarely with signs of ringing or subsegmentation, apically 
a thin-walled retractile bulb in a pit (absent in one species) ; 
densely clothed with setae, as follows : short, smooth, truncate to 
clavate, straight setae located apically on all sides, and ventrally 
for apical nine-tenths of segment ; numerous blunt, curved, 
smooth setae over whole segment, apically subequal in size to 
the short truncate setae, basally about twice as long; in interven- 
ing area a mixture, with longer setae more numerous ; acuminate, 
heavily ciliate setae of various lengths occur over the entire 
surface. Two minute subapieal sensory pegs, one below and 
slightly external of the other, on the dorsum of the segment. 

Third segment clothed as basal portion of fourth segment, but 
ciliate setae longer. Apical sensory organ usually of two curved 
pegs, dorso-externally, in shallow folds. Basad of these a slender 
rod and apicad a conical to cylindrical peg, smaller than the 
median pair. 

Apical sensory organ of second segment of one or two 
sensory pegs, usually much thinner than those of the third seg- 
ment, and one to three additional narrow rods. 

Clothing first and second segment similar to third segment, but 
short smooth setae tend to be concentrated on the ventral surface, 
covering this surface except for apical area of varying size 
and shape. 
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Head. Two labial appendages, each of six papillae, with eighteen 
to twenty smoothly tapered, slender setae, and apical one on each 
papilla slightly truncate, remainder acuminate. Typically, ex- 
ternal papilla bears a differentiated seta, varying in shape, but 
usually blunt, not uniformly tapered, and basally about as thick 
as the largest acuminate setae. On labrum are four small, round, 
setiferous papillae in a transverse row. Eyes sixteen, situated 
on two heavily pigmented eyepatches. Eyes vary in size, but 
the inner posterior two usually somewhat smaller than remainder. 

Body . Fusiform to elongate elliptical, usually more or less 
circular in cross-section, occasionally somewhat compressed. An- 
tenna four-segmented, frequently with basal ring of cephalic 
integument, giving appearance of small basal segment. First 
thoracic segment reduced, soft and membranous. All other seg- 
ments somewhat sclerotized. Second and third thoracic segments 
with sclerotized areas as distinct tergites covering dorsal and 
lateral areas, ending bluntly just above leg bases. First abdom- 
inal segment greatly narrowed ventrally, and here the tergite 
usualty appears to come to a point. Second and third segments 
soft ventrally, but without distinct demarcation. Fourth segment 
with two longitudinal furrows marking off a lateral triangular 
area, and below this a triangular, blunted lobe (parafurcular 
lobe), one lobe on either side of the furcula when contracted 
against the body. The fifth abdominal segment completely sclero- 
tized except for small ventral area, bearing genital plate. Sixth 
segment completely sclerotized. 

The body segment lengths vary; however, the fourth abdom- 
inal segment is always at least twice as long as any other body 
segment. The second thoracic segment is next in size, being 
larger than the second, third, and fifth abdominal segments, 
which are variable but comparable. The first and sixth abdom- 
inal segments are the shortest segments. 

Clothing. Body clothed with five t} T pes of setae. These vary, 
but the five categories are always present and recognizable. In 
the specific descriptions they will be referred to as categorized 
here. 

Body setae, type one: (“Flexed” setae, Salmon, 1951). These 
heaviest setae are thick, straight or slightly curved, apically 
clavate or bent, basally contracted at point of articulation, and 
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bearing uniform fine ciliations on all sides. Usually scattered 
sparsely over the entire dorsum, but more concentrated on the 
anterior half. 

Body setae, type two: (“Pubescent” setae, idem). Length 
varying, uniformly tapered, finely and uniformly ciliate. Thick- 
ness varies from about as thick as type one setae to about half 
as thick. These are found all over the ventral and dorsal regions 
of the body, more numerous on the posterior half. 

Body setae, type three (lasiotrichia) : extremely long and thin, 
untapered except at distal end, uniform ciliations slightly larger 
than those previously discussed. These setae are very few in 
number, and constant in position (frequently knocked off in the 
course of preparation). The normal condition is four of these on 
each of abdominal tergites two, three, and four. 

Body setae, type four : about half as large as type one, basally 
untapered and smooth for the basal half to fifth of their total 
length, apicallv tapered and ciliate. These are usually limited 
to fifth and sixth abdominal segments. 

Body setae, type five : common setae of body, and are found 
on all parts. They form an under layer out of w T hich the others 
arise. These vary, but never more than one-half the size of type 
four setae, coarsely ciliate, always acuminate, and usually smooth 
basally. 

Legs. Prothoracic and mesothoracie legs subequal, much 
smaller than metathoracic legs. Leg of two precoxal short seg- 
ments (not always visible as discrete), longer coxa, a short 
trochanter, a femur about as long as all the more basal segments, 
and a much longer tibiotarsus (rarely broken by a false joint two- 
thirds of the distance from base). Apicallv with unguis, small 
empodium, and empodial appendage opposed to unguis. Clavate 
tenent hair present on tibiotarsus, just basal of unguis. Em- 
podial appendage quadrilamellate, with posterior edges of one 
or both posterior lamellae often finely ciliate. Unguis consists of 
four heavy lamellae, apically joined, each lamella gradually 
thickened toward the axis of the unguis so that lines of jointure 
between lamellae are not distinct. Internal lamellae with four 
teeth, usually small and subequal ; two most basal form a pair, 
one on each lamella. Two lamellae join at middle tooth, and thus 
these apical teeth are unpaired, with basal one appearing double 
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due to its split basal origin. Lateral lamellae present, each with one 
tooth. If large, this tooth is often reinforced with ehitinous ribs, 
giving appearance of being discrete from rest of lamellae. One 
or two external teeth may occur, usually very thin and on thin 
external lamellae, not running the entire length of unguis. 

Legs, manubrium, dens clothed with acuminate, finely and uni- 
formly ciliate setae. Length varies, longest on legs at bases of 
the femora. All tibial setae with ciliations approximately equal 
in size. A single stiff, spinelike seta is apical on metathoracic 
legs. 

Trochanteral organ consists of smooth straight acuminate 
setae. These typically arranged in a more or less triangular 
pattern, formed (see PI. 1, fig. 7) by two ventral and two 
posterior lines of setae (ventral and posterior arms respectively), 
between which are a varying number of setae which may or 
may not be arranged in some definite pattern (internal setae), 
and a few other setae scattered over the same surface of the 
trochanter (external setae). The setae of the two arms tend 
to increase in size toward their own joining point, and these 
setae tend to be considerably larger than the others. 

Furcula and genital plate. Male genital plate located at base 
of the dorsal side of manubrium, on fifth abdominal segment 
(see PI. 1, fig. 2). It consists of a large setiferous papilla, round 
to reniform in ventral aspect. In lateral view the organ is of three 
parts; a domed open ring of integument, broken medioposte- 
riorly, bearing distinct reticulations and having a ring of large 
smooth, usually thin-walled setae around its inner margin. These 
are highly specific in shape and differentiated from all other 
setae on the animal. Basal pair (or all) half as long as longest 
distance across integumentary ring. Internal of this ring is 
a truncately conical projection bearing a cylindrical lobe with 
apical genital aperture, slightly projected so as to form an 
acuminate tip. The terminal cylindrical structure bears four 
small, pointed, smooth setae. Although the actual aperture of 
the genital organ is very small and irregular in shape, the break 
in the first integumental ring, combined with the aperture and 
the form of the more internal parts, gives the appearance of a 
longitudinal slit. Whole organ surrounded by one or more rows 
of ciliate setae, like body setae type four. 
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Female genital apparatus simple, consisting of a transverse 
slit and integumentary lip on either side; each lip with two small 
smooth setae. 

Dens longer than manubrium, dorsally crenulate, with a 
distinct uncrenulate area just before the mucro. Mucro two- 
toothed, with a basal spine. Furcula displaced posteriorly, so 
as to appear appended beneath the fifth abdominal segment. 
Anal aperture triangular, protected by integumentary flaps 
and posteriorly (sometimes slightly ventrally) directed. 

Discussion 

The members of this genus appear to break down in the 
Nearctic region into four distinct subgroups. I do not feel 
that it would be wise at the present time to raise these groups 
to generic stature, for as well as can be judged from the litera- 
ture, the exotic species of the genus would in some cases erase 
the lines between these groups, and in other cases many species 
of a group are not at present available for study. For the 
purpose of clarifying the relationships, these groups are dis- 
cussed here, with a taxonomic characterization of the species 
group. A number of species of doubtful relationships are not 
included. 

The Entoynobnja nivalis group includes (among others) E. 
nivalis , E. atrocincta , and E. griscoolivata. All these species are 
characterized by general facies, usually having multisetaceous 
labral pipillae, tending to have the apical mucronal tooth much 
longer than the anteapical, a bilobed or trilobed apical antennal 
bulb, and the tendency to have the basal seta of the male genital 
plate apically expanded. The Entomobrya triangularis group 
is characterized by the tendency for the mucronal teeth to be 
subequal, the presence of very long setae on the basal antennal 
segments, the general trend toward homogeneity among the setae 
of the male genital plate, and the tendency for the bilobed condi- 
tion on the antennal apical bulb to be unclear but still present. 
This group includes (among others) these species: E. triangu- 
laris, E. ligata , and E. washingtonia. 
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The Entomobrya bicolor group is possibly the same as the 
group given the generic name Calistella by Schott in 1894. 
Since this group is not clearly demarcated from the remaining 
members of the genus, and the application of the name Calistella 
is still in doubt, I feel it better to leave this matter in abeyance 
until such a time as the world fauna can be studied. The mem- 
bers of this group are characterized by the elongate body, tend- 
ing to be bilaterally compressed, extremely long appendages, 
simple elongate apical bulb on the antenna, and by the occa- 
sional occurrence on the antennal apex of a non-retractile 
accessory papilla. There is a tendency for the anteapical mucro- 
nal tooth to be longer than the apical. The species comprising 
this group are usually somewhat larger than those in the other 
groups ; maximum normal size is about 3.5 mm., as compared 
with 2.8 mm. in other groups. In all other comparisons, the post- 
maturity molts cause the total size to be of little importance, but 
here the difference is so great that this objection is minimized. 
The following are some of the species included in this group : 
E . bicolor , E . quaclrilineata , £*. decemfasciata , E . nigriceps, and 
E. gisini. 

The Entomobrya comparata group is quite closely linked to 
the last group by the aberrant form E. kincaidi . The group is 
characterized by the strong unisetaceous labral papillae, the 
usually sigmoidal, stoutly curved male genital setae, the occa- 
sional tendency for dorsoventral flattening, the salient basal 
external teeth on the unguis, and usually simple apical antennal 
bulb. This group includes the species E. comparata and E. 
clitellaria. 

E. assuta is aberrant in many respects and does not appear 
to be closely allied to any of the above groups. Other aberrant 
forms will be dealt with in the specific descriptions. 

f feel that when the world fauna of this group can be studied 
many of the above mentioned divisions will prove to be valid 
genera, but on the basis of presently available knowledge these 
relationships can only be indicated as probable. 

Salmon’s redefinition of the genus Entomobrya (Salmon, 
1941) cannot be considered a valid one, because it is based upon 
a misconception concerning the nature of the unguis (see dis- 
cussion of ungues). In the species of “ Pscudentomobrya” which 
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I have examined I have not found any valid and constant dif- 
ferences between these species and typical members of the genus 
Entomobrya. 

Four species of Nearctic Entomobrya are not included in the 
key and descriptions are not herein presented. E. brunnecapella 
Maynard may not be a member of this group of genera. In view 
of this I feel it unwise to include this species until a few speci- 
mens can be examined. Bueker’s duolineata and Harvey’s 
pygmaea are both unusual patterns for the genus, but have not 
been recovered since their original records. In both cases the 
types are unavailable and the descriptions are not sufficient to 
determine whether they are poor descriptions of common species, 
or of unrecovered rare forms. In view of this, I am leaving the 
matter in abeyance and reprinting the original figures here. E. 
lateropicta Hammer may be a synonym of the subalpine form 
of E. comparata but further series are required to settle this 
point (see footnote with E. comparata ) . 

Key to the Nearctic Species of the Genius Entomobrya 

1. With retractile bulb near apex of antenna . . . .2 

Without apical retracile bulb E. sinelloides n. sp. 

2. Body setae of type five medially expanded, flattened and leaf-shaped 

on dorsum of abdominal segment four E. Icincaidi 

Body setae of type five otherwise formed 3 

3. Head strikingly longer than broad ... 4 

Head at most only slightly longer than broad . . 8 

4. External seta of labial appendage not extending beyond the apex of 

same papilla ... 20 

External seta of labial appendage extending beyond apex of same 
papilla for at least one-fourth of its length 5 

5. Mesonotum strikingly produced so as to force the head into a hypogna- 

thous position E. bicolor 

Mesonotum not so produced 6 

6. Dark areas of head much greater than pale areas . E. nigriceps 

Dark areas of head much less than pale areas 7 

7. External labial seta extending beyond apex of same papilla for less 

than half its length, dorsum of second abdominal segment (in well 
pigmented specimens) with two solid or broken diagonal lines . 

E. decern fasciata 

External labial seta extending beyond apex of same papilla for more 
than half its length, second abdominal segment (in well pigmented 
specimens) with four longitudinal bands E. quadrilineata 
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S. Vpieal sense organ of third antennal segment with four sensory knobs, 
Cavern ieolous . . E. troglodytes n. sp. 

Apical sense organ of third antennal segment with two or three 
sensory knobs 9 

9. Most of setae of male genital plate sickle-shaped 10 

At most only one or two of setae of male genital plate sickle-shaped 12 

10. Body slightly dorsovcntrally flattened, pigment in broad bands . 

E. clitellaria 

Body not flattened, pigment in irregular bands, spots and stripes 11 

11. External differentiated seta of labial appendage attaining apex of 

same papilla, apical bulb of antennae usually not lobed (sometimes 
apically indented or bilobed) E. comparnta 

External differentiated seta not attaining apex of same papilla, apical 
bulb bilobed or trilobed E. ligata 

12. Body dorsoventrally compressed, male genital plate with two lateral 

setae on either side strikingly larger than remainder E. assuta 

Body not dorsoventrally compressed, male genital plate not as above 13 

13. Labral papillae multisetaeeous 14 

Labral papillae unisetaceous . 16 

14. Body without distinct pattern, basal seta of male genital plate with 
contracted basal part about as long as expanded apical part 

E . griseoolivata 

Body (in well pigmented forms) with a definite pattern, basal seta of 
male genital plate with contracted basal portion much longer than 
expanded apical part 15 

15. Fifth and sixth abdominal segments unpigmented E. atroeincta 

Fifth and sixth abdominal segments with some pigment E. nivalis 

16. Basal seta of male genital plate with apex expanded, well pigmented 

specimens with mid-dorsal line on all segments E. unostrigata 

Basal seta of male genital plate not apically expanded, well pigmented 
specimens without mid-dorsal line on most segments 17 

17. Male genital plate with all setae acuminate .18 

Ala le genital plate with at least one pair of setae blunt 19 

is. Body with definite pattern, basal setae of genital plate different from 

others E. susannae 

Body uniformly pigmented, basal setae of genital plate similar to other 
setae E . eonf usa n. sp. 

19. Fourth abdominal segment with definite longitudinal bar or stripe, 

male genital plate with one pair of blunted setae . E. w ashing tonia 
Fourth abdominal segment without definite longitudinal bar or stripe, 
male genital plate with two pairs of blunted setae E. triangularis 

20. Antennae definitely longer than trunk . E. arnaudi 

Antennae shorter than trunk E. gisini n. sp. 
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Entomobrya nivalis (Limn') 1 
Plate 2, figs. 1-18 

Podura nivalis, 175S (et subs, ed.), Linne, Systema Naturae, ed. 10:609; 
1776, .Muller, Zoologiae Panicae prodromus, Havuiac : 1S3 ; 1778, 

Pegeer, d. Ins., Stockholm 7:15; 1781, Selirank, Ennumeratio Insec- 
torum Austriae, August a e Vindelicorum :498 ; 1781, Fabricius, Species 
Insectorum Kamburgi et Kolouii:3S3; 178S, Gmelin in Linnaeus, 
Systema Naturae, ed. 13, Lipsiae; 178S, Wulfen, Schrift. Berl. Ges. 
naturf. Fr., 8:83; 1827, Brebisson, Mem. Soc. Linn. Normandie, 3:254 
274; 1835, Boisduval and Lacordiare, Fauna entomologique des environs 
de Paris; 114; 183S, Burmeister, Handbuch der Entomologie, 2(2):443- 
458; 1842, Lucas, Histoire Naturelle des Crustaces Araclmides et des 
Myriapodes, 2:565. 

Podura annulate, , 1775, Fabricius, Systema Entomologica, 2:450. 

Podura nigromaeulata, 1835, Templeton, Trans. Ent. Soc. London, 1(2):94. 
Choreutes nivalis , 1S38, Burmeister, Handbuch der Entomologie 2(2):450. 
Degeeria tninuta, 1S38, Burmeister, Handbuch der Entomologie, 2(2):449. 
Podura variegata , 1S38, Guerin, Genera des lnsectes:57. 

Isotoma eursitans , 1839, Bourlet, Mem. Soc. Sci. Agric. Lille, 1:377-417; 
1842, Bourlet, Ann. Soc. Ent. France. 11:118; 1844, Gervais, Histoire 
Naturelle des Insectes Apteres, 3:434. 

Isotoma fusiformis , 1S39, Bourlet, Mem. Soc. Sci. Agric. Lille, 1:403. 
Podura simplex, 1840, Koch, in Herrick-Shaeffer, Fauna Ratisbonensis 
3:354. 

Podura striata , 1840, Kocli, idem. 

Degeeria nii'alis , 1841, Nieolet, Nouv. Mem. Soc. Helv. Sci. Nat., 6:71; 

1871, Tullberg, Ofv. K. Yet.-Akad. Forh., 28(1) :148; 1873, Lubbock, 
Monograph Collembola and Thysanura, Ray Soc. London: 158, 159; 

1872, Tullberg, K. Sveuska. Yet.-Akad. Handl., 10(10) :39, 40; 1876, 
Reuter, Medd. Soc. Fauna et Flora Fenn., 1:81; 1889, Finot, Ortliop- 
teres de France :31. 

Mydonius nivalis, 1848, Gistl, Naturgeschichte Tierreich, Stuttgart, 1:9. 
Degeeria tiigromaeulata, 1862, Lubbock, Trans. Linn. Soc. London, 23:593; 

1847, Nieolet, Ann. Soc. Ent. France, 5(2):370. 

Deegeria fusiformis, 1847, Nieolet, idem. 

Degeeria nieoleti, 1868, Lubbock, Trans. Linn. Soc. London, 26:299; 1873, 
Lubbock, Monograph Collembola and Thysanura, Ray Soc. London: 
161, 162. 

r In all descriptions the complete bibliography is given for synonymic names, 
except as otherwise noted. OnK the original reference is given under each correct 
name. 
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Degeeria multifasciata, 1871, Tullberg, Ofv. Vet.-Akad. Forh. 28(1) : 148 ; 
1872, Tullberg, K. Svenska Vet.-Akad. Handl., 10(10) :40; 1881, Reuter, 
Medd. Soc. Fauna et Flora Fenn., 6:204. 

Degeeria muscorum, 1871, Tullberg, Ofv. K. Vet.-Akad. Forh., 28(1) :148. 
Degeeria fasciata , 1873, Lubbock, Monograph Collembola and Thysanura, 
Ray Soc. London: 166. 

Degeeria annulata, 1873, Lubbock, Monograph Collembola and Thysanura, 
Ray Soc. London: 159; 1882, Tomosvary, Math. term. Kozlem. Magyar 
Akad., 18:124; 1888, Dalla-Torre, Ferd. Zeitschr., 32(3) : 155 ; 1879, 
Parona. Atti Soc. Ital. Sci. Nat., 21:560. 

Entomobrya intermedia, 1884, Brook, Journ. Linn. Soc. London, 17:274, 275; 
1900, Kieffer, Berlin Ent. Zeitschr., 45:113; 1924, Haudschin, Mem. 
Soc. Helv. Sci. Nat., 60(2) :129; 1923, Womersly, Ann. Rep. Bristol 
Soc., ser. 4:34. 

Entomobrya nivalis, 1884, Brook, Journ. Linn. Soc. London, 17:273. 
Entomobrya multifasciata, 1884, Brook, Journ. Linn. Soc. London, 17:275; 
1885, Parona, Atti Soc. Ital. Sci. Nat., 28:10; 1888, Parona, Ann. Mus. 
Stor. Nat. Genova, (2)6:133; 1889, Moniez, Rev. Biol. Nord France: 
261; 1890, Reuter, Medd. Soc. Fauna et Flora Fenn., 17:20; 1890, 
Uzel, S. B. Bolim. Ges. Wiss., 2:1-82; 1891, Schott, Bih. Iv. Svenska 
Vet.-Akad. Handl., 17(4) :17; 1893, Schott, K. Svenska Vet.-Akad. 
Handl., 25(11) :49; 1895, Reuter, Acta Soc. Fauna et Flora Fenn., 
11(4): 1-35; 1896, Schott, Proc. Calif. Acad. Sci., 6:182; 1896, Schaef- 
fer, Jahrb. Hamb. Wiss. Anstalten, 13:197; 1897, Poppe and Schaef- 
fer. Abh. Ver. Bremen, 14:265; 1898, Scherbakow, Zool. Anz., 21:57-65; 
1899, Carl, Rev. Suisse Zool., 6:335; 1899, Wahlgren, Ent. Tidskr., 
20:189; 1899, Carpenter and Evans, Proc. Royal Phys. Soc. Edinburgh, 
14:244; 1900, Kieffer, Berlin entom. Zeitschr., 45:114; 1901, Carl, 
Rev. Suisse Zool., 9:261; 1901, Kraepelin, Mitt. Nat. Mus. Hamburg, 
18:200; 1901, Krausbauer, Ber. Oberhess. Ges. Nat. lleilk. Giessen, 
34:29-104; 1903, Guthrie, Rep. Geol. Nat. Hist. Suit. Minnesota, Zool. 
ser., 4:77-79; 1903, Agren, Stett. Ent. Zeit. :155; 1906, Linnanienii 
(Axelson), Acta Soc. Fauna et Flora Fenn.:17; 1906, Pitarque, Bol. 
Soc. Avag. Ciene. Nat., 5:99; 1906, Navas, Broteria, 5:165; 1908, 
Schille, Spraw, Korn, figyogr. Akad. Krakowie, 41:10; 1909, Enderlein, 
Deutsche Sudpolar Expedition, 1901-1903, 10(4): 129; 1910, Bagnall, 
Trans. Nat. Hist. Soc. Northumberland Durham, etc., N. S. (3) 2:501; 
1910, Collinge, Birmingham Nat. Hist. Soc., 112(3) : 11 ; 1910, Collinge 
and Shoebotham, Journ. Eeon. Biol., 5(3):113; 1912, Linnanienii 

(Axelson), Acta Soc. Sci. Fenn., 40(5) :205, 206; 1912, Dahl, Beitr. 
Naturdenk. Berlin, 3:341-638; 1913, Carpenter, Proc. Royal Irish 
Acad., 31:10; 1914, Shoebotham, Ann. Mag. Nat. Hist., (8)13:62; 
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1914, Bacon, Journ. Ent. Zool. Claremont, Calif., 6:137-168; 1917, Shoe- 
botham, Lancashire and Cheshire Nat.:222; 1922, Latzel, Beitr. Verb. 
Zool.-Bot. Ges. Wien, 71:64; 1922, Stach, Magyar Tud. Akad. Ba.ik-kut. 
Tudo. ered. Kot., 1:109; 1922, Morris, Ann. Appl. Biol., 9:282- 

305; 1924, Womersley, Proc. Bristol Nat. Soc., 6(4) :33; 1924, 

Ha lid sc hin, Mem. Soc. Helv. Sci. Nat., 60(2) :129; 1925, Wormers- 
ley, Proc. Bristol Nat. Soc., 6(4) :217; 1926, Womersley, Proc. Somerset 
Arehaeol. Nat. Hist. Soc., 71:62; 1928, Folsom, Cornell Univ. Agric. 
Exp. Sta. Mem., 101:15; 1928, Davies, Brit. Journ. Expel*. Biol., 6(1): 
79; 1928, Ilandscliin, Journ. Linn. Soc. Loudon (Zool.), 36:533; 1928, 
Handschin, Areli. Naturgesch. Berlin, 92:6; 1928, Krausse, Inter. Ent. 
Zeit., 22:117; 1930, Buitendijk, Zool. Meded., Leiden, 13:63; 1931, 
Lindroth, Zool. Bidrag. Upsala, 13:105; 1931, Wormersley, Essex Nat. 
Stratford, 23:119; 1932, Durkop, Zool. Anz., 98:233-236; 1933, Womers- 
ley, Trans. Bov. Soc. S. Austr., 57:48; 1933, Folsom, Journ. Econ. 
Ent., 26(5) : 93 7 ; 1933, Buitendijk, Zool. Meded, Leiden, 16:65; 1933, 
Turk, Trans. Ent. Soc. S. England, Southampton, 8:92-97; 1933, Mills 
and Bolfs, Pan-Pac. Ent. San Francisco, 9:80; 1934, Mills, Monog. 
Collembola of Iowa: 69; 1934, Schubert, Sitz. Ges. Naturf. Freunde:232; 
1934, Womersley, Trans. Boy. Soc. S. Austr., 58:111; 1935, Kseneinan, 
Zvalstnik Otisk. Zeasop. Narod. Musea Praha, 27:16; 1935, Durkop, 
Selir. Naturw. Ver. Schl.-IIolst. Iveil, 21:133; 1937, Sehott, Pan-Pac. 
Ent. San Francisco, 13:131; 1939, Beuker, Trans. Acad. Sci. St. Louis, 
30(1) : 13 ; 1941, Salmon, Trans. Boy. Soc. New Zealand, 70(4) :359, 
360; 1941, Buitendijk, Fauna van Neederland aft., 11:49; 1942, 
Marlier, Bull. Mus. Boy. Hist. Nat. Belg., 18(8) : 1-11 ; 1947, Gisin, Mitt. 
Schweiz. Ent. Ges., 20(1) :542-550 ; 1950, Wray, Bull. Brooklyn Ent. 
Soc., 45:542-550; 1951, Maynard, Monograph Collembola New York 
State, :157, 158; 1951, Delamare, Archives Zool. Exp. Gen., 87(4): 
156; 1951, Praport, Fragru. Fauna. Mus. Zool. Polonici, 6(7): 143 ; 
1951, Sclialler, Zool. Jahrb. (Syst.), 179:487. 

Entomobrya anmrfata, 1896, Lie-Pettersen, Bergens Mus. Aarbog, 8:13. 
Entomobrya nicoleti, 1900, Schaeffer, Jahrb. Yer. Vaterl. Naturk. Wurttem- 
burg, 56:249; 1906, Linnaniemi (Axelson), Acta Soc. Fauna et Flora 
Fenn., :202, 203; 1906, Wahlgren, Ent. Tidskr. Stockholm, 27:260; 
1906, Pitarque, Bol. Soc. Avag. Ciene. Nat. 5:99; 1906, Navas, Broteria, 
5:165; 1906, Lie-Pettersen, Tromso Mus. Aarb., 28:67; 1907, Lin- 
naniemi (Axelson), Acta Soc. Sci. Fenn., 34 ( 7) : 1-134 ; 1910, Collinge 
and Shoebotham, Journ. Econ. Biol., 5(3): 113 ; 1912, Dahl, Beitr. 
Naturdenkin. Berlin, 3:246; 1912, Linnaniemi (Axelson), Acta Soc. 
Sci. Fenn., 40(5) : 202 ; 1913, Carpenter, Proe. Boy. Irish Acad., 31:8; 
1921, Denis, Bull. Soe. Zool. France, 46:127; 1922, Stach, Magyar Tud. 
Akad. Balk.-kut. Tudo, ered. Kot., 1:44; 1923, Stach, Magyar Tud. 
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Akad. Balk.-kut. Tudo, ered. Kot, 2:114; 1924, Womersley, Proe. Bristol 
Nat. Soc., 6(4) : 34 ; 1925, Denis, Bull. Soc. Hist. Nat. Afrique Nord, 
Algiers, 16:254; 1930, Stack, Ann. Hist. Nat. Mus. Hung., Budapest, 
26:301; 1930, Buitendijk, Zool. Meded, Leiden, 13:62; 1932, Holzapfel, 
Rev. Suisse Zool., 39:340; 1933, Denis, Bull. Soe. Ent. France, 38:211; 
1935, Durkop, Sehr. Naturw. Ver. Schl.-Holst. Iveil, 20:506; 1937, 
Drenowski, Eigene Ausgabe, 16:3; 1943, Stack, Denkschr. Akad. Wiss. 
Wien, Math. Nat. Kl., 107:124. 

Entomobrya muscorum, 1898, Lie-Pettersen, Bergens Mus. Aarbog, 6:11; 
1898, Seherbakow, Zool. Anz., 21:51; 1899, Carl, Rev. Suisse Zool., 
6:334. 

The author considers the following varieties to be synonymous 
with Entomobrya nivalis. (Only the original reference is given 
in each case.) 

Degeeria nivalis, var. montan a , 1841, Nicolet, Nouv. Mem. Soc. llelv. Sci. 
Nat., 6:71. 

Degeeria nivalis , var. interrnpta , 1841, Nicolet, idem. 

Entomobrya nivalis, var. lateralis , 1922, Stack, Magyar Tud. Akad. Balk.- 
kut. Tudo, ered. Kot., 1:115. 

Entomobrya nivalis, var. abrupta, 1922, Stach, idem. 

Entomobrya nivalis, var. transients, 1934, Bonet, Eos, 9:147. 

Entomobrya nivalis, var. maculata, 1896, Schaeffer, Jahrb. Ilamb. Wiss. 
Anstalten, 13:149. 

Entomobrya nivalis , var. immaculata, 1896, Schaeffer, idem. 

Entomobrya multifasciata, ab. cinc.ta , 1903, Agren, Stett. Ent. Zeit., 64 : 
155, 156. 

Entomobrya muscorum, var. pallida, 1872, Tullberg, Svenska. Vet. -Akad. 
Handl., 10(10): 64. 

Entomobrya muscorum, var. obscura, 1872, Tullberg, idem. 

Entomobrya muscorum, var. obscurior, 1872, Tullberg, idem. 

Color and pattern. Background yellow to white to pale blue. 
Pigment purple to blue. Pigment as follows : Antennae lightly 
pigmented, apical two segments darker. Blue-black ring on 
base and a connecting band. Dorsum of head, thin V-shaped 
mark, base at median ocellus, arms approaching lateral internal 
sides of eyepatehes. Light pigment runs posteroventrally from 
ventral posterior angles of eyepatch to ventral margin of head. 
Prothorax, spotty pigment on leg bases. Mesothorax and meta- 
thorax with irregular black lateral margin, thicker on meta- 
thorax, running onto anterior border on mesothorax. Mesothorax 
through abdominal segment three with dorsal dark band along 
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posterior margins not connected with lateral dark markings on 
two. Abdominal one a narrow band of more or less uniform 
width; on other segments bands produced forward at right 
angles at lateral ends, larger on abdominal two and three. 
Abdominal one and two with latero ventral areas darkened. 
Abdominal three with large ventro-anterior spot in contact with 
ventral dark color on second segment. Abdominal four with 
two elongate, roughly triangular, longitudinal dark stripes, 
extending for basal two-thirds of dorsum, connected basallv by 
a short stripe along the posterior segmental border. Posterior 
margin with dark spot at contact with parafurcular lobe. Space 
between lateral suture and parafurcular lobe dark for posterior 
half, anteriorly with roughly triangular spot in contact with 
lateral suture and broadly joined at apex with posterior dark 
color. Posterior half of fifth and dorsum of sixth segment dark. 
Coxae spotted basallv, meso- and metathoraeic femora ringed 
apieally with dark pigment (metathoraeic darker). Remainder 
of body pale. 

Antennae. Segments one and four subequal in diameter, 
thicker than others. Retractile apical bulb distinctly tri- or 
bilobed, in a deep apical pit. Apical organ of third segment 
normal. Apical sensory organ or second antennal segment with 
two minute oval pegs, in individual shallow folds. Clothing of 
antennae typical, longest setae less than one and one-half times 
as long as the diameter of the corresponding segment. 

Head broadly oval, 1.15 times as long as broad. Labral 
papillae broadly truncate, erect, with three to eight minute 
setae per papilla, rising directly from surface of papilla. Labial 
appendages normal, with external differentiated seta very long 
and slender, tapered only at apex ; about as thick as largest 
normal seta on some papillae. Eyepatches black, subrectangular. 
Two anterior eyes three times as great in diameter as inner 
posterior two. These about one-half diameter remaining eyes. 

Clothing of head and body of typical five kinds of setae. Setae 
of type one moderately long (longest about twice as long as 
longest antennal setae). Setae of type five relatively long, slen- 
der, gradually tapered from insertion to apex, coarsely multi- 
laterally ciliate. Body fusiform to elongate, elliptical in shape, 
round in cross-sectional view. 
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Legs . Clothing typical. Tibiotarsus with double row of stout, 
basally expanded, ciliate setae, about three times as thick as 
smallest setae of segment at same level. Trochanteral organ 
typical, internal setae few, usually not present in apical half of 
space between arms. Unguis tapering uniformly, with usual 
seven teeth. Basal internal teeth opposite, slightly apical of the 
mid-level of the internal edge. Internal teeth small and sub- 
equal in size. Lateral teeth large and salient. Laterals slightly 
below level of internal basal teeth, external tooth about two- 
thirds of distance from base of claw to laterals. Empodial ap- 
pendage not ciliate, acuminate, more abruptly tapered at extreme 
apex. 

Furcula and genital plate . Mucro with apical tooth, slightly 
longer than anteapical, curved at extreme apex. Anteapical 
tooth slightly curved, basal spine attaining apex of anteapical 
tooth. Genital plate with twelve to fourteen setae on low blunt 
papillae. Two basal setae flattened, wide, apically expanded and 
truncate. Remaining setae slender, suddenly constricted half- 
way from base to apex and filamentous beyond this point. 

Discussion 

The species is extremely variable in pattern, but only slightly 
variable in morphological characters. A complete exposition of 
all the various stages in pigmentation would fill a separate 
volume. It is sufficient to say that every variation exists, from 
the pattern described to that of an animal with almost the entire 
body black to an animal with only a few dark spots on the head 
and on posterior regions of the body (see figures). The common- 
ness of the species in Europe and North America and the huge 
variation in patterns, combined with the spotty occurrence of 
some of the forms, has led, as many investigators have pointed 
out, to large synonymy in the group, but there has been no 
general agreement as to its exact nature. Species which have 
been synonymized by some authors with E . nivalis and/or E. 
multifasciata include E. arborca, E. marginata , E. pulchella , E . 
orchcsellides ( E . muscorum , sensu Schaeffer), E. spectabilis, and 
E. corticalis . The tendency on the part of modern authors has 
been to consider all the members of this group as indistinguish- 
able except on a basis of color pattern. Denis (1933) broke 
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away from this by insisting that ratios alone showed a difference 
between E. lanuginosa and E. nivalis , but I found no such dif- 
ferences between any of the patterns which were seen from North 
America. Denis’ differences may have been due to allometric 
growth. 

Gisin (1947) gathered together all the major works on the 
group, and with personal research concluded that E. nivalis , E. 
multifasciata and E. lanuginosa were sympatric and ecologically 
separated. Feeling that the term subspecies should be reserved 
for geographical entities, he separates these as distinct species. 
In Switzerland he has not observed intermediates among these 
groups. 

After examining a large number of European specimens, I 
have been unable to find any significant difference between the 
Xearctie and Palearctic populations. In all I have found samples 
containing every conceivable intermediate between multifasciata 
and nivalis (see figures). I am in agreement with Gisin concern- 
ing the ecological separation of the forms here involved, but 
I disagree on the matter of taxonomic treatment. I feel that 
some of the numerous, named species and varieties represent 
ecologically adaptive genotypes, but that these can have no 
taxonomic standing. Completely patternless forms have not been 
seen in Xearctie material. 

The morphological variation in Xearctie material is small. 
The usual growth variations occur (trochanteral organ, etc.), 
and there is a basal shift of the external and lateral teeth of the 
unguis, with increasing size. The labial appendage may have 
the external differentiated setae exceeding the apex of the same 
papilla. The muero may have the two teeth subequal in size, 
and the apical tooth may project directly posterior. 

Distribution 

Maine: Boothbay Harbor, Bailey’s Island, Orono, Brunswick; 
Massachusetts: many localities; Vermont: Burlington; New 
Hampshire: Mount Washington (at the base), Kingston, Peter- 
borough; Connecticut : New Haven, Hartford, Middlefield ; New 
York: many localities; New Jersey: Ramsey, Princeton ; Pennsyl- 
vania: State College, Bear Meadow, Loekhaven; Virginia: 
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Roanoke; Xorih Carolina: Raleigh, Chapel Hill; Kentucky : 
Crailhope; Tennessee: Knoxville; Minnesota: localities un- 
known; Iowa: Ames; Illinois: many localities, mostly Cook 
County; Montana: Butte, Bozeman; California: San Francisco, 
Laguna Beach, Claremont, San Dumas Canyon, Santa Barbara, 
Sycamore Hill; Oregon: Corvallis; Washington: Tampico, Ya- 
kima; Utah: Ivanosh, Uinta Mountains; Colorado: Lamar, Cota- 
paxi ; Arizona: Globe; Ontario: Alamonte, Arnprior, Prescott. 
Type locality : Europe. 

EnTOMOBRYA ATROC1NCTA Schott 

Plate 3, figs. 1-12 

Entomobrya atrocincta , 1800, Schott, Proc. Calif. Acad. Sci., 6(2): 181. 
Entomobrya flam, 1933, James, Trans. Can. Inst., Toronto, 19:77-116. 
Entomobrya nigrocincta , 1923, Denis, Bull. Soc. Ent. France, 92:54, 1924, 
Denis, Arch. Zool. Exp. Gen. Paris, 62:282; 1930, Stach, Ann. Hist. 
Nat. Mns. Hung., Budapest, 26:271; 1934, Bonet, Eos, 9:164; 1937, 
Prenowski, Eigene Ausgabe, 16:3; 1938, Kseneman, Bull. Tnst. Nat. 
Agron. Brno, 26 : 19. 

Entomobrya pscndopcrpidchra , 1931, Mills, Amer. Mus. Novitates, 464:6, 7. 
Entomobrya clitcllaria, ssp. anstraliasi'\ 1941, Salmon, Trans. Boy. Soc. 
New Zealand, 70(4) :356. 

Entomobrya atrocincta , ssp. nigrocincta , 1944, Salmon, Bee. Domin. Mns. 
Wellington, 1(2):154, 155. 

Entomobrya atrocincta , ssp. citrina , 1944, Salmon, Idem, (new synonymy). 
Entomobrya pscndopcrpidchra , 1950, Wray, Bull. Brooklyn Ent. Soc., 
45(2) : 63. 

The following varieties are considered as syonyms of Ento- 
niobrya atrocincta (only the original reference is given in each 
case) : 

Entomobrya atrocincta, var. citrina , 1934, Bonet, Eos, 9:149. 

Entomobrya atrocincta, var. aurata, 1947, Delamare-Deboutteville, Bev. 
Franc. D’Ent., 14(2) : 138. 

Entomobrya atrocincta, var. Uncata, 1947, Delamare-Deboutteville, idem. 

Color and pattern. Background Bright yellow to orange, pig- 
ment blue-black. Antennal segments three and four lightly 
pigmented. First two antennal segments apically ringed with 
dark pigment. Antennal bases with narrow connecting band, and 
a wide dark band running laterally from posterior border of 
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eyepatch. All legr bases darkened. Mesothorax, narrow lateral 
margin dark. Remainder of body pale. 

Antennae. Apical retractile bulb of fourth segment trilobed, 
in a deep apical pit. Clothing of antennae normal, longest setae 
of second segment about one and one-half times as long as diam- 
eter of segment. 

Head about one and one-half times as long as broad. Labral 
papilla low, truneately conical, multisetaceous, setae minute, 
and on micro-papillae. Eyepatehes subreetangular, medio-in- 
ternally indented. Four inner median eyes on either side much 
smaller than others. External differentiated seta of labial ap- 
pendage long, narrow, tapered at extreme apex, slightly wider 
than normal setae of same papilla and exceeding apex of papilla 
for at least one-eighth of total length. 

Body elliptical in shape, circular in cross-section. 

Clothing of five typical varieties of setae. Setae of type five 
slender, coarsely unilaterally ciliate for apical two-thirds to 
four-fifths of length. 

Legs. Clothing normal. Trochanteral organ lacking internal 
setae (or at most, two setae present). Internally on tibiotarsus 
one or two rows of large setae. Unguis sharply tapered for apical 
half of length, possessing normal seven teeth. Internal teeth 
moderate in size, distinctly larger than lateral and external 
teeth, median larger than others, basals slightly apical of middle 
of internal edge. Lateral teeth basad of basal internals, and 
external tooth basad of these. 

Furcula and genital plate. Dorsal crenulations of dens end 
gradually. Mucro elongate, apical tooth distinctly longer than 
anteapical and slightly curved. Basal spine exceeds apex of 
anteapical tooth. Male genital plate twelve to fourteen setae. 
Basal setae apically expanded and flattened, truncate. Remain- 
ing setae basally somewhat expanded, sharply constricted above 
median level, filiform for apical one-third of length. Apical two 
setae on either side slightly shorter than other setae. 

Discussion 

Several different patterns occur in this species. Pure yellow 
specimens occur, as well as specimens with the described pig- 
ment plus the metathorax and first abdominal segment dark. 
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Since all these patterns occur in the same population, with no 
morphological separation, and since any large population will 
have most, if not all, patterns present, I cannot consider them 
as being other than parts of the normal specific variation. 

This species is morphologically extremely close to E. nivalis , 
but may be separated from that species on the basis of the setae 
of the tibiotarsus. In atrocincta the largest setae at the middle of 
the segment are about twice the diameter of the smallest, while in 
7iivalis the largest are about three times the smallest. The rnucro 
of the former tends to have the anteapical tooth more equilateral 
in shape than in the latter, and the external tooth of the unguis 
is more apical in position in the former. The simplest criterion 
for separating the two species is the type of color pattern, which 
consists of segmental transverse bands in the former and irregu- 
lar jagged marks in the latter. Almost all Nearctic specimens 
of E. nivalis have traces of pigment on the terminal abdominal 
segments, whereas E. atrocincta lacks these in even the darkest 
specimens. The pigmentation of E. atrocincta bears in some 
patterns a secondary resemblance to E. clitellaria, but the 
morphological distinctions between these species are striking and 
obvious (see description). I have examined a number of the 
European specimens originally assigned by Denis to E . nigro- 
cincta, and I find no significant differences between them and 
the Nearctic populations of E. atrocincta. 

Distribution 

Oregon: Baker; California: Claremont, Hanford, San Fran- 
cisco, Chino, Tuba City, Gasquet; Utah: Logan; Tennessee: 
Knoxville; Texas: College Station. 

Type locality: California. 

Entomobrya griseoolivata (Packard) 

Plate 4, figs. 1-15 

Degeeria griseo-olivata, 1873, Packard, Rep. Peabody Acad., 5:39. 
Entomobrya griseo-olivata , 1884, Brook, Journ. Linn. Soc. London, 17:281, 
282. 

Entomobrya margvnata, 1934, Mills, Monog. Collembola Iowa, :67, 68 
( partim , nec Degeeria marginata f 1871, Tullberg) ; 1951, Maynard, 
Collembola New York State :143-145. 
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Entomobrya grisco-olivacea , 1944, Gisin, Verh. Naturf. Ges. Basel, 55:73. 

Color and pattern. Background color pale blue to white. Pig- 
mentation purplish blue, uniform on body, except darker at 
extreme posterior borders of segments. Head irregularly pig- 
mented over lateral, ventral and anterior surfaces, darker patch 
running vent rally and posteriorly from the ventroposterior 
angle of the eyepatch, expanded below. Antennae uniformly 
darkened, antennal bases and connecting band being dark blue. 
A similarly colored longitudinal stripe between the eyes orig- 
inates at the median ocellus and runs forward to join the inter- 
antennal band, slightly expanded anteriorly. 

Antennae. Fourth segment slightly thicker than third. Apical 
retractile bulb of the fourth segment trilobed (sometimes bi- 
lobed). Third antennal apical organ normal. Antennal setae 
normal. Longest setae on second antennal segment about one 
and one-half times as long as diameter of segment. Smooth short 
setae absent from the apical one-third to one-fourth of ventral 
surface of segment one. 

Head. Dorsal view roughly circular. Labral papillae trun- 
cately conical, multisetaceous, w r ith two to five minute setae on 
each papilla, arising from small micro-papillae. Labial ap- 
pendages with usual number of papillae. External differentiated 
seta elongate, slender, slightly curved, about as thick as the 
normal setae of same papilla, tapered from base, but more sud- 
denly tapered at extreme apex. Seta not attaining, or barely 
attaining, apex of same papilla. Eyepatches black, subrectangu- 
lar, with lateroventral margin medially indented. Internal 
posterior two eyes on either side about one-half as great in 
diameter as remainder. 

Body fusiform, circular in cross-sectional view. 

Clothing. Usual five kinds of setae present on body and head. 
Setae of type five slender, gradually tapered, coarsely unilat- 
erally ciliate for apical one-half to two-thirds of length. 

Legs. Tibiotarsi internally a double row of stout setae, ciliate 
for apical two-thirds, about twice as thick as remaining setae of 
segment. Trochanteral organ typical, internal setae lacking, or 
at most three in number and very small. Unguis slender, 
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tapered from base. Usual seven teeth small, external and lateral 
teeth slightly larger than internal. Basal internals slightly apical 
of midlevel of internal edge. Lateral teeth distinctly basad of 
basal internals. External tooth acute, about two-thirds distance 
from laterals to unguis base. Empodial appendage acuminate, 
not ciliate. 

Fur cula and genital plate. Dorsal crenulations of dentes shal- 
low, broad, ending gradually. Mucro with apical tooth strikingly 
longer than anteapical tooth (two to three times as long). Male 
genital plate with twelve to fourteen setae. Basal pair short, 
broad, apical half suddenly expanded and flattened, spoon-shaped, 
with apical expanded portion twice as thick as, and subequal 
in length to, contracted basal portion. Remaining setae acumi- 
nate, subequal in size and about twice as long as basal pair. 

Discussion 

The general color may be gray-green (as in Packard's original 
description) to gray-blue to blue to purple to brown. Back- 
ground colors may be white, blue, bright yellow, or (rarely) 
orange-red. The posterior borders of the trunk segments may 
be dark or pale. The markings on the head may be absent, faint, 
or, in dark specimens, with a V-shaped mark in addition to the 
interoeular longitudinal line (see figures). Position of external 
and lateral teeth of unguis is more apical in smaller specimens. 
Empodial appendage sometimes finely ciliate on internal border. 
Mucro and basal setae of the genital plate vary somewhat, as 
shown in figures. 

This species bears a striking resemblance in pattern, body 
shape, and almost all other morphological characters to E. 
marginata from Europe. The only differences which could be 
discovered by the author were in the male genital plate and in 
the mucro. In the genital plate, marginata has the expanded 
apical portion of the basal setae about one-half as long as, and 
three times as wide as, the contracted basal portion, whereas 
in griseoolivata the apical part is only twice as wide as, and 
subequal in length to, the basal part. The mucro in griseoolivata , 
as mentioned, has the apical tooth at least twice as long as the 
anteapical, whereas the forms of marginata which I have seen 
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or which have been described have the apical tooth at most one 
and one-half times as large as the anteapieal one. 

This species also resembles E. c-onfusa. It can readily be 
separated on the basis of the head markings (see PI. 4, figs. 2-5), 
and morphological details. It also resembles the darkly colored 
form of E. triangularis, but they can be separated on similar 
morphological grounds. 

There has been a large amount of confusion surrounding these 
species. In collections the name griseoolivata has been limited 
to green forms of that species, and the name E, marginal a ap- 
plied to E. confusa and all non-green forms of E. griseoolivata 
(the green form makes up about ten to twenty per cent of most 
populations of this species), as well as dark specimens of E. 
triangularis. Folsom’s table for separating “E. marginata” 
from E. griseoolivata (Mills, 1934) is completely useless. 

1 have not seen any Nearctic specimens conspeeifie with 
the European specimens of E. marginata. 

Distribution 

Maine: Boothbav Harbor, Bailey’s Island, Saeo; MassacJiu- 
chusetts : many localities; New York: Ithaca, New York City, 
Macedon, Long Island, West Point, Rochester; Pennsylvania: 
State College; Iowa: Ames, Iowa City, Malvern; Tennessee: 
Knoxville; Washington : Puyallup, Yakima. 

Type locality : Salem, Massachusetts. 

Entomobrya unostrigata Stach 
Plate 5, figs. 1-13 

Entomobrya unostrigata, 1930, Stach, Abliand. Senckenberg. Naturf. Ges., 
42(1) :63, 64. 

Drepanura Jcanaba , 1953, Wray, Nature Notes, No. 1:4. 

Color and pattern. Background white to orange-yellow to pale 
green. Pigment purple, blue or blue-black, as follows : Antennae 
purplish, darker toward segmental apices, forming distinct ring 
on first segment. Antennal bases dark, with connecting band. 
Dorsum of head with more or less complete Y-shaped mark, arms 
of Y connecting with posterior internal angles of eyepatehes, 
and base at posterior margin of head. Prothorax with irregular 
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dense pigment dorsal ly and laterally. Remainder of thorax 
and abdominal segments one through four with an irregularly 
expanded dorsal median longitudinal stripe (expanded to defi- 
nite large spot on segment three), and faint lateral blotches 
of pigment. Leg bases dorsally rimmed with dark pigment, and 
segments ventrally with scattered very dark patches. Abdominal 
segments two and three with posterior borders edged with irregu- 
lar dark stripes. Abdominal segment four, two posterior short 
lines lateral and parallel to midline, parafureular lobes and 
ventral surfaces more or less regularly and moderately darkened; 
coxae with irregular dark patches. Remainder pale. 

Antennae. Apieal bulb unilobed or bilobed. Apical sensory 
organ of third segment with sensory pegs distinctly bent in in- 
distinct sockets. Clothing normal, acuminate ciliate setae of 
fourth segment only slightly longer basally. Second segment 
with several very long ciliate setae (more than twice as long as 
the diameter of segment at that point). First segment with large 
apieal ventral bare area. 

Head. Slightly longer than broad. Labial papillae with 
typical number of setae, external differentiated seta very long, 
sharply curved, about as wide as the other setae of the same 
papilla. Labral papillae nnisetaeeous. 

Clothing of body normal, setae of type five short to long, 
narrow, uniformly tapered, coarsely multi- and unilaterally 
ciliate, and bare for basal half to fourth of length. 

Legs clothed typically, except for irregular rows of large, 
heavy, finely ciliate setae internally on tibiotarsus. These are 
smooth basally and bare or very sparsely ciliate at extreme apex. 
Unguis with typical seven teeth, the single external very salient 
and midway between level of internal basals and base of claw. 
Unguiculus usually short, acuminate and finely ciliate internally. 
Trochanteral organ typical, with ventral arm shorter than 
posterior (usually), and with a few small internal setae. 

Fureula and genital plate. Muero atypical, having large apieal 
tooth, much smaller anteapieal (less than one-fifth as large), and 
minute to moderately large basal spine, very close to anteapieal 
tooth. Apices of basal setae of genital plate abruptly expanded, 
expansion extending somewhat posteriorly. Remainder of setae 
acuminate, rather abruptly tapered at mid-level. Apical setae 
slightly smaller than remainder. 
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Variation 

The usual variation is present in setae, etc. Unguis with 
external and lateral teeth more apical in position in smaller 
specimens. Larger specimens with external tooth more basal. 
Cilia not visible on many empodial appendages. Color varies 
considerably, hi almost all specimens the ventral region is 
somewhat pigmented, usually quite irregularly. The entire body 
may be washed in the blue or purple pigment, or only certain 
parts. The dark patterns are frequently outlined (rather 
broadly) by paler pigment of the same color. Irregular scabrous 
patches of pale pigment may occur anywhere on the dorsum or 
lateral parts. The fifth and sixth segments are usually unpig- 
mented, but may be faintly washed with light pigment. The 
Y-shaped mark between the eyes is often reduced to an irregular 
spot. Rare unmarked specimens may be observed. This is an 
introduced species, first described from collections made in Spain 
during 1918. It has also been found in North Africa since 1933. 

Distribution 

California: San Diego; Colorado: Fort Collins; Utah: Ivanab. 

Type locality: “Flix” Prov. Tarragona, Spain, 1916, under 
bark of fallen tree, Haas Coll. 

Entomobrya assuta Folsom 
Plate 6, figs. 1-13 

Entomobrya assuta , 1934, Folsom, Amer. ALus. Xovitates, 108:6. 
Entomobrya maizii, 1948, Wray, Bull. Brooklyn Ent. Soc., 43(2) :50-52 (new 
synonymy) . 

Color and pattern. Background color off-white to dull waxy 
yellow. Pigment variable blue, distributed as follows : apical 
two antennal segments and apices of basal two antennal segments 
lightly pigmented. Antennal bases narrowly blue, connected by 
a wide dark band, produced posteromedially. Dorsum of head 
with two dark blue triangles, bases near inner median edges of 
eyepatches, apically joined at median ocellus. A light blue 
rectangular patch running ventrallv and posteriorly from the 
posteroventral angles of eyepatch. Prothorax pale except for 
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upper margin of leg base. Mesothorax with irregular dark 
patches laterally on anterior margin. Lateral margins of thorax 
with narrow uniform dark border. Metathorax lightly pig- 
mented except for narrow anterior and a broader lateral un- 
pigmented band. Posterior margin narrowly black, not joined 
to lateral margin. 

First abdominal segment with irregular pigment running 
jaggedly rearward from anterior margin. Posterior margin of 
second segment narrowly lined with black, laterally and dorsally, 
with this line having a short broad lateral anterior projection 
on either side. Third abdominal segment with sides and posterior 
two-thirds of dorsum spottilv marked with dark pigment. Fourth 
segment with dark anterior spot just below lateral suture, and 
four irregular longitudinal bands covering the posterior two- 
thirds of the segment. The dorsal bands are divided by a thin, 
mid-dorsal, pale line. The two thinner lateral bands are sep- 
arated from the two dorsal ones by a wider pale band, these 
bands (lateral and dorsal) being medially excavated on opposing 
surfaces and joined at posterior margin of segment., Fifth seg- 
ment black except for wide mid-dorsal stripe and two laterodorsal 
semicircular pale spots on anterior margin. Sixth segment dark 
blue with apical pale ring, metathoracic femora apically dark. 
Remainder of body pale. 

Antenna. Apical bulb of fourth antennal segment distinctly 
bi- or trilobed, located in a deep apical pit. Apical sensory organ 
of third segment with sensory rods, slightly thinner than usual. 
Clothing of antennae typical, fourth segment without any very 
long setae, all being less in length than the greatest diameter of 
the segment. Second antennal segment with several setae longer 
than twice the diameter of that segment. Smooth short setae 
on ventral surface of the first antennal segment, lacking from 
apical one-fourth of segment. 

Head circular, sides slightly flattened; labral papillae sub- 
rectangular, multisetaceous, with setae minute and situated 
on micro-papillae. Number of micro-papillae per papilla varies 
from two to five. Labial appendage with usual number of 
papillae; external differentiated seta only slightly curved, 
tapered at extreme apex, slightly thicker than normal setae of 
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same papilla, and attaining’, but not exceeding apex of same 
papilla. Eyepatehes very dark, truncately triangular in shape. 
Inner posterior two eyes on each side about one-half as great in 
diameter as remaining eyes, which are subequal. 

Clothing of head and body of typical five kinds of setae. Setae 
of type one are long, greatly expanded for basal one-fourth of 
length. Setae of type five of two kinds, the larger being uni- 
formly tapered, and coarsely, multilaterally ciliate for apical 
nine-tenths of length ; the smaller ones are about one-half as 
long and sparsely ciliate for apical one-third to one-half of 
length. 

Body broadly fusiform in shape, somewhat dorsoventrallv 
flattened, giving an oval cross-sectional shape. 

Legs clothed typically, setae of tibiotarsus subequal in diam- 
eter. Troehanteral organ typical, except internal setae lacking, 
or at most two or three. Unguis with internal edge straight 
except at extreme apex. Basal teeth unequal, opposite, distad of 
middle of internal edge of unguis, subequal to median tooth, and 
about twice as large as apical tooth. Lateral teeth distinct, 
situated about two-thirds of the distance from base of unguis 
to basal internal teeth. External tooth small, halfway between 
laterals and base of unguis. Empodial appendage sharply acum- 
inate, ciliate on apical two-thirds of internal edge. 

Furcula and genital plate. Dorsal crenulations on dentes com- 
paratively shallow. Mucro with anteapieal tooth erect, subequal 
to apical, which is strongly curved. Basal spine just attaining 
apex of anteapieal tooth. Genital plate with papillae being very 
long and erect, so as to hide most of the setae, leaving only the 
extreme tips visible above the tops of the papillae. With proper 
clearing, setae seen as follows: sixteen to seventeen in number, 
basal setae large, moderately thick, slightly curved, and tapered 
for apical half of length ; parabasals similar and slightly smaller 
in size. Lateral two on either side heavy, shorter than basals, 
sharply tapered for apical one-fourth of length. Remainder 
slender, slightly shorter than parabasals, erect, and gradually 
tapered from base. 
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Discussion 

This species is readily distinguishable on the basis of the 
labral papillae, the flattened body shape, the male genital plate, 
and the type of pattern. There is much variation in pattern. 
However, the huge majority of specimens have something fairly 
near the form described. The usual darkening can take place, 
but the dorsum of the mesothorax is usually pale. Mills (1934) 
has mentioned taking a dark form in Texas, but typical forms 
and possible intergrades were found in that population. Uni- 
formly pigmented individuals have been found in Utah, Louisi- 
ana and North Carolina. In this last area they were described 
by Wray as a separate species; however, the occurrence of the 
form as a part of typical population (in Utah), combined with 
the lack of morphological differentiation between the species 
and the great variation in pattern throughout all, points to the 
synonymy of the two species. 

There is a little variation in the structure of the claw, on 
some specimens the internal teeth being subequal in size, and 
on some the median being distinctly larger than the basal teeth. 
The lateral teeth may change in relative position, but are always 
basad of internal basals. The mucro may have the apical tooth 
larger than the subapieal. The basal part of the mucro is not 
always swollen. 



Distribution 

Louisiana: Harahan ; Maine: Boothbay Harbor; Vermont: 
Clarendon; Massachusetts: Cambridge, Dedham, Lexington, 
Waban, Neponset; New York: Geneva, Maeedon, Ithaca; Illinois: 
many localities; Iowa: many localities; North Carolina: Raleigh, 
Chapel Hill, Bern, Fayetteville; South Carolina : Georgetown; 
Mississippi: Washington; Texas: Bryan; Utah: Kanosh, Smith- 
field; Ontario: Rondeau Park. 

Type locality: Geneva, N. Y., dune 18, 1917. Glasgow, Coll. 
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Entomobrya arnaudi Wray 
] > late 18, figs. 11-15 

Entomobrya arnaudi, 1953, Wray, Nature Notes, No. 1:4. 

Color and pattern . Background color yellow, pigment purple 
as follows: Antennae with basal ring and connecting band. Paler 
pigmented band from outer ventral eorner of eyepatch to margin 
of head. Thoracic meso- and metatergites and first abdominal ter- 
gite narrowly edged with dark pigment. Irregular longitudinal 
bands on mid-lateral regions from middle of second thoracic to 
posterior margin of third abdominal segment. Each band consists 
of series of segmental, roughly triangular structures, apices 
anterior, bases posterior. Paint pigment traces on mid-dorsum of 
abdominal segments two and three. Fourth abdominal segment 
with pair of irregular mid-lateral longitudinal stripes. Fifth 
abdominal segment with a pair of dorsolateral spots. Sixth seg- 
ment with a trace of pigment. 

Antennae distinctly longer than trunk of animal. All segments 
subcylindrical, fourth segment slightly longer than second, first 
and third segments slightly shorter than these. Apical bulb 
distinctly bilobed. 

Head elongate, oval. Labral papillae unusual, bisetaceous to 
unisetaceous, papillae low, setae small and unclear. Labial ap- 
pendage with external seta about as thick as neighboring large 
setae, barely reaching apex of same papilla. Evepatches black, 
subrectangular. 

Clothing typical, setae of type one with bent apex unusually 
long. Setae of type five coarsely unilaterally ciliate. 

Legs. Unguis normal. Internal median and apical teeth un- 
usually long. 

Furcula and genital plate. Mucro with apical tooth distinctly 
longer than anteapical. Genital plate with basal seta flattened, 
broad and crenulate. Lateral setae broad, flattened, with apical 
half strikingly acuminate, basal half somewhat expanded. Apical 
four setae slender, acuminate. 

Discussion 

Because only a single specimen was seen, no consideration 
of the variations can lie made. The pattern could he confused 
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with that of several species ( decemlineata , suzannae ), but the 
unusual genital plate and antennae make it quite probable that 
it is not eonspecific with any known Nearetic species. More 
specimens must be seen before this can be absolutely determined. 

Distribution 

Washington: Fort Lewis (type locality), Feb. 1946. P. Id. 
Arnaud, collector. New Mexico : Grant Co. 

Entomobrya comparata Folsom 1 
Plate 7, figs. 1-18 

Entomobrya comparata , 1919, Folsom, Rep. Canad. Arctic Expdn. 1913- 
1918, 3:13, 14. 

Entomobrya frontalis, 193.1, Mills, Bull. Brooklyn Ent. Soc. 30(4) :136 (new 
synonymy). 

Color and pattern. This varies with the locality and shows 
no universal characteristics (see discussion under variation). 

Antennae. Fourth segment subequal to second and third. 
First slightly wider. Apical retractile bulb with apical indenta- 
tion but not clearly lobed, situated in a deep pit at true apex 
of segment four. Apical sensory organ of third segment normal. 
Clothing of antennae normal. Longest setae on second and third 
segments about twice diameter of corresponding segment. 

Head. Slightly longer than broad. Labral papillae roundly 
conical with setae small but distinct. Labial appendage with 
external differentiated seta short, strongly curved, and about 
one and three-fourths times as thick as the largest normal setae 
of the same papilla, gradually and uniformly tapered with 
apex just attaining level of apex of same papilla. Eyepatches 
very dark, subreetangular, slightly indented along middle of 
ventral edge. 

Body. Fusiform to elliptical in shape and circular in cross- 
sectional view. 

i I have recently examined the types of E. latcropicta Hammer. These speci- 
mens agree in every morphological respect with E. comparata. All of the specimens 
(H) are immature and since they represent a pattern not previously seen in 
comparata, the final determination of the status of these specimens must await 
further series. 
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Clothing. Body and cephalic setae of typical five kinds. Type 
one very narrow at point of insertion, expanded for basal one- 
seventh to one-fifth of length. At widest part about two and 
one-half times as wide as point of insertion. Slightly bent for 
apical one-fifth to one-tenth. Setae of type five acuminate, uni- 
formly tapered, or lightly expanded medially, multilaterally, 
moderately, coarsely ciliate. 

Legs. Clothing normal. Tibiotarsus with a single staggered 
row of very stout, finely and uniformly ciliate setae, more than 
twice as thick as remaining setae of segment. Unguis narrow, 
only slightly tapered from base to apex, apex curved slightly, 
possessing usual seven teeth. Basal and median internal teeth 
subequal in size, about twice as large as apical tooth. Internal 
basal teeth opposite and distad of mid-level of internal edge of 
unguis. Lateral and external teeth small, laterals slightly basad 
of internal basals, and external tooth distinctly basad of laterals. 
Empodial appendage acuminate, smooth, or with internal border 
sparsely and coarsely ciliate. Trochanteral organ typical, with 
very few small internal setae. 

Fur cut a and genital plate. Dentes with crenulate dorsal part 
gradually reduced . Uncrenulate dens unusually long. Mucro 
moderately long, distinctly wider basally. Apical tooth slightly 
longer than, or subequal to, anteapical tooth. Male genital plate 
with fourteen heavy acuminate setae. Basal and parabasal setae 
smaller than remainder. Basals simply curved, remaining setae 
sigmoidally curved. Papillae low and small. 

Variation 

The members of this species vary strikingly in pattern. The 
species is limited to boreo-alpine and taiga zones in mountain 
areas, and the corresponding areas in the Arctic. Specimens 
found in the tundra or alpine regions are always very lightly 
pigmented. Except for a dark inter-antennal band, and the 
dorsum of the fifth and sixth segments, the whole body is pale 
yellow to light green in color. 

Specimens captured in the forested zones have a striking 
and definite pattern, which is constant in any locality but varies 
geographically. This pattern consists of a series of longitudinal 
and transverse bands. Although most populations showed little 
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or no variation in the form of this pattern, in several eases 
habitats were in some way intermediate between the typical tree- 
less tundra region and a taiga forest. In such localities all inter- 
mediates existed between the tundra and the taiga patterns. 
(See PI. 7, figs. 5-7). In a few areas the taiga form invades other 
peculiar habitats. In such cases the pattern is more variable than 
normal. 

The species is quite uniform morphologically, having only 
small variations. In the largest specimens the claw is somewhat 
elongate, but as the size decreases, the width becomes relatively 
greater. The smallest specimens have the claw somewhat dilated 
at the base. The teething of the claw is fairly uniform throughout 
all the forms of the species. In the largest specimens the internal 
teeth start above the middle of the claw; in the smaller speci- 
mens, however, they start at about the mid-level or slightly below. 
A salient basal external tooth is never present. In the smaller 
specimens the external tooth may be missing, or so small as to be 
seen only with great difficulty. 

The troehanteral organ varies greatly, but only in occasional 
specimens. In the largest individuals the addition of a number 
of external setae gives a striking double row arrangement to 
these. 



Discussion 

This species poses one of the most interesting problems in the 
whole of collembolan taxonomy. Obviously two types of pattern 
variation exist here, one associated with ecological differences 
and a second associated with geographical variation. It is possi- 
ble that we are dealing with a pair of eco-speeies, but the close 
and almost universal co-existence of the two forms makes this 
unlikely. The exact genetic nature of the separation of the 
various forms will await more detailed work. 

Distribution 

Entomobrya comparata (tundra pattern); New Hampshire: 
Mount Washington — 6200 feet and 5800 feet; Colorado: Mount 
Evans — 13,500 feet and 14,000 feet; Monarch Pass — 12,000 
feet; Wyoming: Snowy lxange Pass — 10,800 feet; Washington : 
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Lake Tipsoe — 5,400 feet; Northwest Territories: Bernard Har- 
bor, Perry River; Alaska : Demarcation Point, Pmiat. 

Entomohrya com par at a (taiga pattern) : New Hampshire : 
Blount Washington 2,300 feet ; Idaho: 45 mi. X. E. Moscow - 
5,o00 feet, Palouse River Divide — 4,500 feet; Montana: vie. 
Ximrod — 4,200 feet. West Yellowstone — approx. 6,000 feet; 
Wyoming: Snowy Range Mountains — 9,000 feet, Teton Pass — 
8,400 feet, 16 mi. W. Dayton — 8,000 feet; Colorado: vie. Winter 
Park — 9,800 feet, Long Lake Boulder — 10,500 feet, Cochetopa 
Pass — 10,000 feet, Mount Evans — 10,500 feet and 12,000 feet; 
New Mexico: Santa Fe. 

Intermediate populations: Montana: Grinnell Glacier — 8,000 
feet; Colorado: Monarch Pass — 11,500 feet. 

Type locality: Bernard Harbor, X.W. Terr. Canada, May, 
1915, F. Johansen Collection. 

Entomobrya clitellaria Guthrie 
Plate 8, figs. 1-14 

Entomohrya clitellaria , 1903, Guthrie, Rep. Geol. Nat. Hist. Surv. Minnesota, 
Zool. Ser., (4) : 75. 

Entomohrya alhicollis , 1905, Franklin, Ent. News, 16:77 (new synonymy). 
Entomohrya cyanica, 1942, Schott, Pan Pac. Ent., San Francisco, 18:177-86 
(new synonymy). 

Entomohrya ontariensis, 1933, James, Trans. Canad. Inst. Toronto, 19:76 
(new synonymy) ; 1944, Gisin, Verb. Naturf. Ges. Basel, 55:72. 
Entomohrya atroeinvta , var. cliteUaria , 1942, Bonet, Cieneia, 3(2) :56, 57; 
1947, Delamare-Peboutteville, Rev. Franc. d'Ent., 14(2) : 136 ; 1951, 
Maynard, Collembola of New York State: 152. 

Entomohrya atroeinvta , ssp. cliteUaria , 1944, Salmon, Fee. l)omin. Mas. 
Wellington, 1(2):155. 

Entomohrya atrocincta , var. milhi, 1951, Maynard, op. cit. :152. 
Entomohrya atrocincta , var. alhicollis , 1951, Maynard, op. cit. :153. 
Entomohrya atrocincta, var. ontariensis, 1951, Maynard, op. cit. :151. 

Color and pattern. Background pale yellow to bright yellow- 
orange. Pigment blue-black where dark, with paler pigment 
violet, blue, or brown. Antennae lightly pigmented with brown, 
bluish on distal two segments, first segment apex yellow ventrally. 
Third segment slightly darkened, basally and apically. Fourth 
segment slightly darker on apical half. Antennal bases and 
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head between eyepatehes and before median ocellus darkened 
irregularly, purplish to blue in color; the posterior margin of 
this region more heavily pigmented, forming a roughly U-shaped 
mark, with the arms of the U expanded anteriorly. A faint, 
irregular blue patch running posteriori} 7 from hind ventral 
angles of either evepateh. Ventral surface of head speckled 
irregularly witli blue pigment. Prothorax lightly pigmented 
laterally and on leg bases. Mesothorax with broad irregular 
dark blue band along anterior border. Leg bases anteriorly 
darkened. Metatergite completely blue-black. First three ab- 
dominal segments dorsally blue-black, laterally and ventrallv 
pale, with dorsal dark area decreasing in size posteriorly. Fifth 
abdominal segment with scattered specks of brown. Remainder 
of body yellow. 

Antennae. Fourth segment slightly thicker than third with 
simple retractile bulb in distinct pit, which is slightly displaced 
from exact apex of segment. No non-retractile protecting papilla. 
Apical sensory organ of third segment normal. Clothing of 
antennae typical, with the longest ciliate setae of the fourth 
segment about as long as the segment is wide, and those on the 
other segments less than one and one-half times as long. 

Head about as wide as long, distinctly narrower than second 
thoracic segment. Labral papillae high, blunt, rounded, and 
distinctly unisetaceous. External differentiated seta of labium 
distinctly curved, subequal in diameter to large normal setae, 
tapered gradually for apical one-third of length and attaining, or 
slightly exceeding, apex of same papilla. Anterior two eyes on 
either side very large, being at least twice as large as the 
others. 

Body broadly fusiform in shape, usually somewhat dorsoven- 
t rally compressed, so as to give an elliptical cross-sectional ap- 
pearance. 

Clothing of head and trunk typical. Setae of type one large, 
brown in color. Setae of type four smooth for basal one-fourth 
of length. Setae of type five smooth for basal one-third to one- 
half of length, remainder coarsely, mostly multilaterally, ciliate, 
tapering for apical half, some slightly and gradually expanded 
from base to middle of seta. 
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Legs . Setae typical. Tibiotarsus without unusually stout setae. 
Trochanteral organ typical. Internal setae few in number, about 
half as long as setae in either arm, and concentrated near apical 
seta. Unguis with basal internal tooth at about the middle of 
the inner edge. External tooth salient, midway between lateral 
teeth and the base of the unguis. Lateral teeth small. Empodial 
appendage acuminate, with apical fourth of internal edge faintly 
eiliate. 

Furcula and genital plate. Mucro with teeth short, sturdy, 
and subequal. Apical tooth strongly upeurved. Basal spine 
stout, barely reaching apex of anteapical tooth. Genital plate 
with basal setae small, acuminate, slightly curved. Remaining 
setae large, acuminate, and sickle-shaped. 

Discussion 

This species is readily distinguished on morphological grounds. 
The compressed body, small round head, salient external tooth 
of the unguis, single apical antennal bulb, and the genital plate 
are all peculiar. This last structure resembles that of E. com- 
parata , but differs in the shape of the basal setae. 

This species varies primarily in color and pattern. Three of the 
pattern types have been considered as distinct and valid 
species. Guthrie described E. clitellaria from specimens having 
only the anterior border of the mesothorax, the dorsum of the 
metathorax, and abdominal segments one, two and three dark. 
Franklin in 1905 described as E. albicollis specimens having 
abdominal segments four and five also dark, and James in 1933 
described as E. ontariensis specimens having the first and second 
abdominal segments pale. In material which I have studied, 
all intermediates among these patterns occurred, although good 
intermediates between ontariensis and the other forms are rare. 
In all the morphological characters noted, these three forms are 
similar. It is of interest that the occurrence of the three types 
of pattern is not completely haphazard. E. ontariensis has been 
taken from Ontario, northern New York, and Washington. The 
typical pattern has been found in Minnesota, Ontario, Iowa, 
Illinois, New York, Massachusetts, and North Carolina. The 
albicollis form has been found in New York, Massachusetts, Illi- 
nois, and Louisiana. The series in most cases are very small. 



482 



BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY 



The specimens from the midwest (Iowa, Illinois, and Louisi- 
ana) tend to have the pigment on the fourth segment appear or 
disappear xpottily, while those in the eastern part of the range 
have the pigment on this segment increased or decreased more 
or less uniformly over the entire segment. 

There is some variation in the position of the external and 
lateral teeth of the unguis, these being relatively more basal 
in older specimens. 

The peculiar dorsoventral flattening is not uniform, but is 
clearly present in at least a few specimens of every series. In 
this character it resembles E . assuta Folsom, but the other 
morphological structures link this species with E. comparata. 

Distribution 

California: Los Angeles; Massachusetts : Arlington, Winches- 
ter, Amherst; New York: Ithaca, Macedon ; Illinois: Homer, Oak 
Park; Iowa: Ames, Ledges State Park; North Carolina: Raleigh; 
Louisiana: Tallulah; Washington: Yakima; Ontario: Pottage- 
ville, Arnprior, Mattawa. 

Type locality: Minnesota: “northern part of the state.” 

Entomobrya kincaidi Folsom 
Plate 9, figs. 1-8 

Entomobrya kincaidi, 1902, Folsom, Proc. Washington Acad. Hci., 4:96, 97. 
Entomobrya crratica (synonym?), 1 1932, Brown, Ann. Mag. Nat. Hist., 
(10)10:336-338. 



1 It is difficult to place Brown’s species (described from Hudson Strait in 
Canada) on the basis of the description. That this author had some difficulty in 
placing the species is evidenced by the following quotation from his description 
(op. cit. } pp. 1 3G-137) : “Measurements made on a number of individuals indicate 
considerable variation In t lie relative lengths of the antennal and abdominal 
segments, characters commonly made use of in discriminating species, while 
the uniform structure of the claws, empodial appendage, and spring in members 
of the genus make specific determinations based on colour more imperative.” Then 
nine lines below this, U E. kincaidi Fols., taken by the Ilarriman Alaskan Expedi- 
tion .... is rather similar to the present species in general body-colour though 
differing in detail, but is easily distinguished by structural features. . . .” Since 
he fails to describe or figure either the structural differences or the “detail” in 
color differences, I can only consider it as a probable synonym of this species. The 
usual antennal ratios, as well as the color body form, and “bothriotrichae on the 
abdomen very prominent” would seem to make it this species. I have not received 
any answer to communications with Mr. Brown, and final determination of this 
species must necessarily await a time when further information is available. 
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Color and pattern. General body color yellow-green to dark 
olive green, with darker specimens possessing oval to round pale 
spots and a slightly darker color suffusing posterior lateral 
regions of abdomen. Dark pigment blue-black, limited to anten- 
nal bases and (sometimes) small band between them. Antennae 
suffused with purplish blue, darker toward segmental apices. 

Antennae. Basal two segments distinctly wider than apical 
two. Apical retractile bulb of fourth segment trilobed (or 
bilobed), located in a distinct apical depression. Apical sense 
organ of third segment and clothing of antennae normal. Short 
smooth setae of first segment covering ventral surface, except for 
a flatly arcuate apical area, at greatest depth about one-third 
the length of segment. 

Head slightly longer than wide. Labral papillae low, blunt, 
unisetaceous, setae distinct. Labial appendage normal with 
external differentiated seta basally about one and three-fourths 
times as wide as largest typical seta on the same papilla, gradu- 
ally tapered from base and barely reaching apex of papilla. 

Clothing of head and trunk typical. Setae of type one dis- 
tinctly clavate, not expanded near base, and with apex slightly 
bent and reduced. Setae of type four smooth on basal half and 
gradually expanded apically. Setae of type five are usually 
flattened and gradually but greatly expanded medially, and 
apically pointed, rarely cylindrical, apically tapered, always 
multilaterally finely ciliate. 

Legs. Clothing typical, tibiotarsus with a double row of stout 
ciliate setae, about twice as large as neighboring setae. Trochan- 
teral organ with apical and near-apical setae of the arms ex- 
tremely long and basally expanded. External tooth of unguis 
large, salient, and usually located on a level with, or near, the 
smaller lateral teeth. Apex of unguis internally slightly ex- 
cavated on apical half. Empodium unusually high, causing apex 
of empodial appendage to be more nearly on a level with apex 
of unguis than usual. 

Furcula and genital plate . Mucro with apical tooth curved 
and subequal to anteapical tooth. Basal spine exceeds apex of 
anteapical tooth. Male genital plate with seventeen acuminate 
setae. Basal setae much larger than, and parabasal setae smaller 
than, remaining setae, which are slightly flattened and subequal. 
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Discussion 

The lack of pattern (except inter-antennal band) is constant 
in all specimens seen to date. The claw and mucro vary in 
shape, the latter sometimes with the anteapical tooth distinctly 
larger than the apical, or with basal spine not attaining apex 
of anteapical tooth. The peculiar short clothing setae of the 
body and head are enough to separate this species cpiite readily. 
These setae are almost scale-like, but, because they are ciliate, 
very flexible, and evidently more in the nature of collapsed 
euticular hairs, there is no question as to their true identity. 
The empodial appendage may be sparsely ciliate on posterior 
edge, or smooth. 

The only types existing have almost all the setae removed, but 
since I have found what appear to be two characteristic scale- 
like setae on one specimen, and because the male genital plate is 
visible on one specimen, I feel certain of this species identity. 
The species appears to be related to the clitcllaria group, but is 
in a specialized branch of this. 

Distribution 

Ala si' a : Muir Glacier, Point Barrow, Anaktuvuk Pass; Quebec: 
Hudson Strait (Akpatok Island). 

Type locality: Muir Glacier, Alaska, June 11, 1899. 

Entomobrya troglodytes n. sp. 

Plate 9, figs. 9-16 

Color and pattern. Completely white except for black eye- 
patches, pale blue antennal bases and connecting band, and very 
light gray-blue uniform coloring on antennae. 

Antennae. First segment slightly, and fourth definitely 
thicker than third. Apical retractile bull) of fourth segment 
large, subspherical, simple, in a deep apical pit, and with a 
small dorsal non-retractile guard papilla. Apical sensory organ 
of third antennal segment normal except that the central rods 
are larger than in other species. Sensory organ of second anten- 
nal segment of two rods similar in shape and two-thirds as large 
as those of third segment. Clothing of antennae normal except 
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for the first antennal segment, which has several small setae 
similar to the body setae of type one. Short smooth setae on 
ventral surface of first segment, absent from a large apical semi- 
circular space. 

Head roughly circular in shape with sides straightened. Labral 
papillae low, rounded, nnisetaeeous, with unusually large, basally 
expanded setae. Labial appendages typical, with external dif- 
ferentiated seta tapering during apieal half, slightly thicker than 
the largest normal seta of the same papilla, and not attaining 
apex of same papilla. Two inner posterior eyes about one-third 
as large in diameter as remaining eyes, which are subequal. 

Clothing of body and head normal. Setae of type one unusu- 
ally short, largest about one and one-half times as long as longest 
antennal setae ; type one setae expanded abruptly above point 
of insertion, slightly bent just before apex, and slightly ex- 
panded at extreme apex. Setae of type five slender, uniformly 
tapered, and coarsely, multilaterally eiliate for apical half of 
length. 

Legs. Clothing typical, none of the setae on tibiotarsus strik- 
ingly thicker. Troehanteral organ atypical, with numerous setae 
in the arms, but these comparatively short and not graduated 
regularly in size. Many internal setae present, not regular in 
disposition, mostly of two sizes, one subequal to the setae in the 
arms and the other about half as long. Unguis long and narrow, 
slightly tapered ; outer edge strikingly and inner edge moder- 
ately curved at apex. Basal internals between one-half and two- 
thirds the distance from base of internal edge to apex. All 
internal teeth thin and salient, median one twice as large as the 
others, whieli are subequal. Lateral and external teeth small, 
all slightly below basal internals. Empodial appendage acu- 
minate, coarsely and heavily eiliate for apical three-fourths of 
internal edge. 

Fur cula and genital plate. Dentes with dorsal crenulations 
very deep. Muero long and deep, with apieal tooth distinctly 
longer and wider than the short anteapieal one. Basal seta stout, 
attaining or barely exceeding apex of anteapieal tooth. Genital 
plate with fourteen to sixteen similar setae, basal setae somewhat 
smaller. The setae are blunted, expanded (usually unilaterally) 
for basal half of length and then smoothly tapered. Papillae 
low and rounded. 
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Discussion 

The entire series seen of this species came from a single cave. 
The specimens were found at all levels, from the twilight zone 
to the deepest recesses, but there is no significant variation (other 
than the usual growth ones) in all the 150 specimens examined. 
This is not entirely surprising when we consider the uniformity 
of habitat and the probable small ancestral stock. There is some 
variation in the trochanteral organ (some specimens having only 
a few internal setae) and a slight variation in the mucronal teeth. 
The apical tooth is always larger than the anteapical tooth. On 
some specimens the median internal tooth of the unguis is only 
slightly larger than the others, and in a few the basal internals 
are distinctly larger than the apical ones. 

On the basis of the body ratios, apical antennal bulb, type of 
unguis and labral structure, I hold this species to be a specialized 
branch of the E. comparata group. It is peculiar in many charac- 
ters (i.e., short fourth antennal segment, genital plate, long 
unguis, sensory organs of third and second antennal segments), 
but 1 do not feel that there is any basis for assuming that these 
are modifications for a eavernieolous existence. 

Distribution 

Known only from type locality : unnamed cave on property of 
Sturgis Water Company, Sturgis, South Dakota, August 10, 
1950. 



Entomobrya triangularis Schott 
Plate 10, figs. 1-17 

Entomobrya triangularis , 1806, Schott, Proc. California Acad. Sci., 6(2) : 
182, 183. 

Entomobrya tampicensis, 1935, Mills, Bull. Brooklyn Ent. Soc., 30(4) :137 
(new synonymy); 1944, Gisin, Verb. Naturf. Ges. Basel, 55:72. 
Color and pattern. Body fusiform to cylindrical, background 
orange-yellow to off white ; markings blue-black to purplish blue. 
Dark color typically distributed as follows : Antennae with apices 
of first three segments ringed, limits of ring abrupt on first 
segment, but on second and third gradually darkening from 
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basal third of segment. Fourth antennal segment uniformly 
darkened. Antennal bases dark and with irregular broad black 
connecting band. Eyespots subrectangular, black. On either side 
a truneately triangular dark patch runs posteriorly and ventrally 
from posterior, ventral angle of eyepatch to ventral edge of the 
head, widest part along this edge. Prothoracic leg bases irregu- 
larly spotted externally. Dorsum of mesothorax laterally and 
anteriorly edged narrowly with pigment ; connected to this at 
either anterior corner is a small elongated spot. Third thoracic 
tergum laterally with irregularly dark borders, posterior edge 
with transverse dark band not connected with lateral dark areas. 

Dorsum of abdominal segment one with lateral borders dark- 
ened. Dorsum of abdominal segment two with a large latero- 
anterior spot and an abrupt narrow band along the posterior 
margin. Dorsum of abdominal segment three dark, lateral areas 
dark except for extreme margins. Fourth segment with a 
median transverse dark band, starting slightly below the lateral 
suture, where it is about one-third as wide as the fourth segment 
is long, deereasing in width irregularly until at a mid-dorsal 
point it is only a thin line, forming two apicallv joined triangles. 
Fifth segment completely darkened except for a regular, antero- 
lateral, semicircular pale spot on either side. All dark markings 
of the body contain numerous irregular small, round to oval, pale 
spots. Metathoracic legs with a dark band along the internal 
edge of the femur, and a somewhat more pale area on the middle 
of the tibiotarsus. Remainder of body pale. 

Antennae. Fourth segment thicker than remainder. Apical 
antennal bulb bilobed or trilobed. Clothing of antennae typical, 
longest eiliate setae at the base of the fourth antennal segment, 
one and one-half times as long as antennal diameter. Apical 
organ segment three normal. Apical sensory organ of second 
antennal segment with two short rods half as long as, and one- 
third as wide as, those on the third segment. Longest setae of this 
segment are about half as long as segment. First antennal 
segment with short, smooth, ventral setae, lacking on only a very 
small apical semicircular area. 

Head oval in shape. Labial appendages typical. External 
differentiated seta long and stout, one and one-half times as wide 
as, and about two-thirds as long as, the longest normal seta on 
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the same papilla, and tapered for apical fourth of length, at- 
taining or exceeding apex of same papilla. Labral papillae large, 
distinct, unisetaceous. Eyes with internal pair on each side about 
one-third size of anterior pair. 

Clothing of head and trunk typical. Type five setae coarsely 
mnltilaterally ciliate for apical half to four-fifths, and while 
uniformly tapered, sometimes appear to be very slightly ex- 
panded, due to the large (filiations. 

Legs. All setae uniformly ciliate, tapered. Apical half of each 
tibia with an irregular double row of short, stout, uniformly 
ciliate setae, about twice as thick as the remaining setae of this 
segment. Unguis normal. Four internal teeth small and sub- 
eqnal, basal pair slightly more than half-way to apex of claw. 
External and lateral teeth distinct and not acute, laterals 
definitely basad of basal internals and with external tooth about 
half-way beween laterals and base of claw. Empodial appendage 
acuminate, posterior border indistinctly ciliate. Troclianteral 
organ typical, internal setae tending to form a line bisecting 
angle of arms. External setae also tending to he lined up per- 
pendicular to line of internal row. 

Furcula and genital plate. Mucro with teeth subequal ; apical 
tooth distinctly curved, and basal spine exceeding apex of ante- 
apical tooth. Male genital plate with twelve to fifteen setae; all 
are non-angulate. Basal setae acuminate, somewhat smaller than 
remainder. Next two setae on either side with rounded apices, 
somewhat larger than remaining setae, which are acuminate, 
erect, subequal, and slightly expanded above insertion. 

Discussion 

Schott described this species from a single individual from 
San Francisco. The type has been destroyed, but the color form 
which he described and figured is one which is not possessed by 
any other species in this area, so that the species can be fairly 
certainly determined. 

There is a great deal of variation in the body color, many 
specimens being more or less uniformly dark, and every grada- 
tion seen between this and specimens with only scattered dark 
patches (see Plate 10, figs. 2-8). The apical antennal bulb may 
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have the lobes indistinct, but in such cases the unusually wide 
shape of the bulb separates it from the truly simple condition. 
The mucro and troehanteral organ exhibit the usual individual 
and growth variations. In the former the apical tooth may be 
smaller than the anteapical. In the latter case the variation of 
the internal setae is striking in that on one specimen they may 
be lineate and regular on one side, while being irregularly scat- 
tered on the other side. The growth variation of the claw shows a 
striking basal drift of the external and lateral teeth, with increas- 
ing size, so that on a small specimen these teeth are all on 
about a level with the basal internal teeth, while large specimens 
have the condition given in the description. 

This last variation, plus the (until then unrecognized) pattern 
variation caused Mills to separate E. tampicensis from E. tri- 
angularis , the latter species being larger and having lateral and 
external teeth more basal, and the former being smaller with 
varying color pattern. lie also found a body shape difference, 
but this was of the artificial secondary type previously discussed. 

This species is closely related to E. confusa and E. ligata, 
but can be separated from the former on the basis of the genital 
plate and the markings on the head and body regions (see fig- 
ures) and segmental ratios, and from the latter by the longer 
differentiated labial seta. 



Distribution 

Oregon: Charleston, Corvallis; Washington: Tampico, Puyal- 
lup, Bellingham, Yakima; California: Clarence, San Francisco; 
Texas: College Station. British Columbia: Chilliwack, Chase. 
Type locality : San Francisco, California. Eisen Coll. 

Entomobrya ligata Folsom 
Plate 11, figs. 1-7 

Entomobrya ligata , 1924, Folsom, Amer. Mus. Novitates, 108:3, 5. 
Entomobrya corticalis , 1934, Bonet, Eos, 9:1G9 ( partim ) ; 1944, Gisin, Verb. 
Naturf. Ges. Basel, 55:78 (partim); 1951, Maynard, Collembola New 
York state : 158-159. 

Color and pattern. Background color yellow to tan to buff. 
Pigment blue-black to purple, distributed as follows : Antennae 
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with dark apical ring on first and second segments, all segments 
with uniform light pigmentation, darker on apical two. Antennal 
bases and connecting band dark. Moderately dark, roughly 
triangular patch running posteriorly from beneath hind angle of 
eyepatch. Prothorax pale, meso- and metathorax with lateral 
and posterior margins bordered with irregular wide dark band, 
this band extending onto the anterior margin of the mesothorax. 
First and second abdominal segments with continuations of the 
darkened thoracic lateral borders, irregular and spotty on 
second segment. Third segment dark laterally and dorsally, save 
for small anterior dorsal band and ventrolateral posterior spot. 
Segment four with transverse band, expanded laterally forming 
a broad Il-shaped mark. Space between lateral suture and para- 
furcular lobe with triangular spot, widest at anterior segmental 
margin. Fifth segment dark except for anterior lateral pale spot. 
Sixth segment dark. Ilind femora apically and tibiotarsus 
medially lined with dark. 

Antennae. Fourth segment distinctly thicker than third. 
Fourth segment retractile bulb distinctly bi- or trilobed, in a 
deep apical pit. Apical sensory organ of third segment typical. 
Clothing of antennae normal, second segment having a number 
of setae approximately twice as long as the diameter of segment. 
Smooth setae absent from apical one-fourth to one-half of ventral 
surface of first segment. 

Head broadly oval, 1.2 times as long as wide. Labral papillae 
conical, unisetaceous, with minute setae. Labial appendages 
typical. External differentiated seta short, slightly thicker than 
largest normal seta, tapered for apical half, and slightly curved. 
Differentiated setae reaching only halfway to apex of same 
papilla. Three median eyes on each side much smaller than re- 
mainder. 

Body fusiform, round in cross-sectional view. 

Clothing typical. Body setae of type one long and heavy, 
expanded sharply for basal one-tenth of length, curved apically. 
Setae of type four comparatively long and slender, tapered at 
extreme apex only, uniformly and sparsely covered with fine 
ciliations, except for short smooth basal portions. Setae of type 
five slender, tapered from base, coarsely unilaterally ciliate on 
apical one-half to three-fourths. 
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Legs. Clothing normal, tibiotarsus with a double row of setae, 
about one and one-half times as thick as the remaining setae on 
segment. Trochanteral organ typical, internal setae sparse and 
not occurring in apical portion of the space between the arms. 
Unguis typical, strongly curved at apex. Internal teeth small, 
basal pair slightly above mid-level of internal edge of unguis. 
Lateral and external teeth large, external tooth unusually 
salient. Laterals about half-way between basal internals and 
external tooth. Empodial appendage acuminate, more strikingly 
tapered at extreme apex, sparsely ciliate for median two-thirds of 
internal edge. 

Furcula and genital plate. Dentes with dorsal crenulations 
shallow, irregular, and ending gradually. Muero with teeth 
subequal and distinctly curved, basal spine attaining apex of 
anteapical tooth. Male genital plate with basal seta small, 
straight and acuminate. Parabasal larger, acuminate for apical 
half. Remaining setae apieally acuminate, narrow and recurved. 

Discussion 

This species has long been confused with the European E. 
corticalis. It may readily be separated from this on the basis of : 
(1) corticalis tends to have the body somewhat flattened, ligata 
does not; (2) the pattern of the fourth abdominal segment 
differs; (3) the male genital plate of corticalis has the basal 
setae untapered, very thin, and longer than the remainder, 
which are short and not strikingly recurved. Although speci- 
mens were seen from a large number of localities, there were in 
all cases only a few specimens in one lot. Occurrence in small 
numbers has also apparently been found in the European species, 
as an examination of these records shows only one or two speci- 
mens from most localities. The muero varies, the teeth may both 
be straight or one or the other may be slightly larger. The labial 
papillae vary slightly, but in all cases the external differentiated 
seta does not attain the apex of the same papilla. The pattern 
seems to be exceedingly constant on this species. It is most 
closely related to E. triangularis but may be readily separated 
from this on the basis of the genital plate. 
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Distribution 

Massachusetts: Tisbury, Lincoln, Neponset, Cambridge; New 
York: Itliaea, Karner, Voorheesville, Leon, Long Island (Min- 
eola), Garden City, West Point; Connecticut : New Haven, An- 
sonia ; Pennsylvania : Black Hawk Gap, State College; Tennes- 
see: Carter Co., Dupont Mt., Sevier Co.; Virginia: Ilightown ; 
North Carolina: Linnville, McDowell County. 

Type locality : Ithaca, New York, Aug. 5, 1891. MacGillavrav 
Coll. 



Entomobrya wasiiingtonia Mills 
Plate 11, figs. 8-16 

Entomobrya washingtonia, 1035, Mills, Bull. Brooklyn Rut. Roc., 30(4) :135, 

136. 

Color and pattern. Background color yellow to dull white. 
Pigment dark blue to black, with many small circular pale areas. 
Dark pigment as follows: antennal segments two, three and 
four moderately dark, with pale bases. First antennal segment 
with lateral dark stripes and apical dark ring. Antennal bases 
and connecting band dark. A dark patch runs posteroventrally 
from hind ventral angle of eye to margin of head. A thin 
irregular line runs ventrally from middle of lower edge of eye- 
patch. Protliorax unpigmented. Meso- and meta thorax and first 
abdominal segment each with a posterior dark band (especially 
dark on posterior margin), broken narrowly on mid-dorsal line 
and widely separated from dark lateral borders. Second abdom- 
inal segment with narrow black posterior border and a large 
spot laterally. Third segment completely dark, except for an 
anterior irregular pale spot located on either side, just below 
the mid-dorsal line. Fourth segment with three irregular longi- 
tudinal bands: one on either side, on and above the first lateral 
suture, and the third located mid-dorsally and stretching from 
just below the anterior margin two-thirds of the distance toward 
the posterior margin. Posterior border of segment narrowly 
ringed with black. Fifth segment laterally dark, dorsally pale. 
Sixth segment dark. Central half of tibiae of all legs darkened, 
apices of femora darkened (those of metathorax more so than 
the others), remainder of animal pale. 
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Antennae. Fourth segment thicker than third. Apical bulb 
apparently bilobed (seen on only a few specimens). Clothing 
of antennae typical. 

Head broadly elliptical, being slightly longer than broad. 
Labial papilla typical, with external differentiated seta being 
strongly curved (see figure) and uniform in width for most 
of its length. Labral papilla distinctly unisetaceous, with large 
setae. 

Clothing of body typical. Setae of type five moderately thick, 
uniformly tapered, mostly multilaterally ciliate, and often 
smooth for basal half of length. 

Legs. Clothing typical, with tibiotarsal setae subequal in 
diameter. Unguis normal, teeth small, internal teeth subequal ; 
basal internal teeth about two-thirds of distance from base of 
internal edge to apex ; external tooth about half-way between 
basal teeth and base of unguis. Empodial appendage smooth. 
Trochanteral organ (large specimens not seen) lacking internal 
setae and with anterior portion of ventral arm curved (see 
figure). 

Furcula and genital plate. Genital plate with parabasal setae 
blunt, remainder acuminate, non-angulate, with the most anterior 
setae on either side slightly truncate. Muero with apical tooth 
only slightly upturned and usually smaller than erect subapical 
tooth. 



Discussion 

This species appears to be quite rare; only three records arc 
known. The series examined was small and did not show much 
variation except in structure of the muero (see figure), where 
the apical tooth varied considerably in size, sometimes being dis- 
tinctly larger than the subapical tooth. One specimen appeared 
to have two small internal setae on the trochanteral organ. 

Pattern varies considerably : dark median stripe on fourth 
abdominal segment varies greatly in size and shape; dark pig- 
ment on any segment may be reduced : a median ocellar dark 
patch sometimes appears on the head. 
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Distribution 

Washington: Yakima, Tampico and British Columbia: Van- 
couver Island. Also recorded by T. A. Scott (1942) as being 
taken in California: San Antonio Canyon, and Oregon: Portland. 

Localities of cotypes : Yakima, Washington, September 26, 
1931 (under leaves), A. Rolfs collector; Tampico, Washington, 
April 15, 1932 (under log), A. Rolfs collector; Tampico, Wash- 
ington, May 30, 1932 (under log), A. Rolfs collector. 

Entomobrya confusa n. sp. 

Plate 12, figs. 1-14 

Entomobrya marginata, 103*4, Mills, Monogr. Collembola Iowa: 67, 68 
(partial, nee Degeeria marginata, 1871, Tullberg). 

Color and pattern. Background color pale yellow, pigment 
purplish brown. Uniformly pigmented except for the following: 
apical two segments ; posterior margins of the body segments, 
which are slightly darker; dorsum of head, which is pale with 
a dark Y-shaped mark, developed to a greater or lesser extent ; 
and legs and furcula, which are pale except for extreme bases. 

Antennae. Apical segment about one and one-half times as 
thick as subapical. Retractile bulb of fourth segment hi- or 
trilobed, in a moderately deep, exactly apical pit. Clothing of 
antennae normal, with longest setae of the second segment about 
twice as long as diameter of that segment. Short smooth setae 
absent from large apical area on ventral surface of first antennal 
segment. 

Head seen from above broadly oval in shape, slightly longer 
than broad. Labral papillae low, conical, unisetaceous, with 
small indistinct setae. Labial appendages with typical number 
of papillae and setae. External differentiated seta stout, 
smoothly tapered from base to apex, about one and one-half times 
as thick as largest normal setae on same papilla, weakly curved, 
and attaining, or slightly exceeding, apex of same papilla. Eye- 
patches dark blue, subrectangular in shape. 

Clothing. Body clothing typical. Setae of type one expanded 
gradually for basal one-tenth of length and very slightly ex- 
panded at apex ; setae gradually bent for apical one-fifth of 
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length or at extreme apex only. Setae of type five stout, acumi- 
nate, very slightly expanded medially, coarsely multilaterally 
ciliate for apical three-fourths to one-half of length. 

Legs. Clothing typical ; internal face of tibiotarsus with thick- 
est setae about one and one-half times as thick as others, and 
ciliate from just above point of insertion to apex, with filiations 
slightly smaller basally. Unguis tapered from base, with typical 
seven teeth, all being small and subequal in size, except for apical 
internal tooth, which is about one-half as long as others. In- 
ternal basal teeth slightly apicad of the mid-level of internal 
edge. Lateral teeth approximately on a level with basal internals, 
and external tooth about one-third of way from base of unguis to 
lateral teeth. Empodial appendage acuminate, not ciliate. Tro- 
chanteral organ typical, with internal setae few in number and 
dorsal in position, being absent from apical two-thirds of space 
between the arms. 

Furcula and genital plate. Mucro with anteapical tooth sub- 
equal to slightly smaller than apical tooth, and basal spine 
exceeding apex of anteapical tooth. Dens with fourteen to 
sixteen setae, all slender, acuminate, and subequal in size. 
Genital plate with fourteen subequal acuminate setae. 

Discussion 

There is a good deal of variation in the position of the lateral 
and external teeth of the unguis; in small specimens the lateral 
teeth are on a level with, and the external tooth slightly basad 
of, the basal internal tooth. The empodial appendage may be 
finely ciliate on internal edge. The trochanteral organ shows the 
usual growth variation. The mucronal teeth vary in their relative 
sizes, but in no case is the apical tooth more than one and one- 
half times as long as the anteapical. 

The color gives some of the most striking variations, from 
pale bluish purple to dark purple-brown, with the background 
color varying from white to orange-red. The darkening of the 
posterior margin may be distinct, indistinct, or wanting, and 
the pattern on t lie dorsum of the head shows a great deal of 
variation (see figures), with rare specimens lacking dark pig- 
ment except on ocellar spot, and others entirely dark except for 
a pale V-shaped area. 
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This species is a common inhabitant of the leaf-mold in the 
western and mid-western areas. It has frequently been identi- 
fied as E. marginata, but may be readily distinguished on 
morphological grounds. 



Distribution 

Colorado : Mount Evans — 12,000 feet, Winter Park; Wyo- 
ming: Dayton, Teton Pass; Montana: Nimrod, Babb, Armington, 
Neiliart, Riceville, West Yellowstone, Butte; Idaho: Victor, 
Eernwood, Pierce; South Dakota: Deadwood, Sioux Falls; Iowa: 
Ames. British Columbia: Boston Bar, Revelstoke; Alberta: 
Banff. 

Type locality: Mount Evans, Colorado, 12,000 feet, July 10, 
1950. 



Entomobrya suzannae Schott 
Plate 13, figs. 1-12 

Entomobrya suzannae , 1937, Schott, Pan-Pac. Ent., San Francisco, 13:132. 

Color and pattern . Background color amber, pigment dark 
blue, distributed as follows : Terminal two antennal segments 
pigmented, ventral surface of apex of second segment dark. 
Internal half of antennal bases and connecting band dark. 
Dorsum of head sometimes with small V-shaped mark at median 
ocellus and an elongate triangular patch running posteriorly 
from apex at hind margin of either eyepatch. Prothorax with 
slight dark color on leg bases. 

Body extremely irregularly pigmented. On the dorsum of 
thoracic segments two and three, the markings are usually in 
the form of two large separate patches bordering the posterior 
margin of each segment. On the rest of the body the pattern 
consists of a variety of spots, stripes and jagged markings. 
The sixth segment is without pigment. Meso- and metathoracic 
coxae lightly pigmented. Metathoracic femora apieally ringed 
with dark pigment. All tibiotarsi medially dark. 

Antennae. Segments one and four definitely thicker than 
remaining segments. Apical retractile bulb of fourth segment 
unlobed. Apical organs of the other segments typieal. Clothing 
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of antennae normal, with the longest setae of the second and 
third segments about twice as great in length as the diameter 
of those segments. 

Head definitely longer than wide. Labral papillae uniseta- 
ceous. Labial appendage with external differentiated seta long, 
not reaching apex of same papilla, narrow, gradually tapered 
from base, and slightly curved. 

Clothing of body typical. Setae of type five coarsely, uni- 
laterally ciliate for apical half of length, slender and uniformly 
tapered. 

Legs. Clothing normal, largest setae on tibiotarsus about 
one and one-half times as thick as remainder. Troehanteral organ 
typical, but with all setae large, those on the posterior arm 
about twice as long as the others (i.e. those on internal and 
ventral arm), which are subequal in size. Unguis unusually 
long, but distinctly and gradually tapered from base to apex. 
Teeth large, acute, aud salient, being subequal in size except 
for apical internal tooth, which is about half as large as others. 
Basal internal teeth at about mid-level of internal edge of 
unguis. Lateral teeth distinctly basad of internal basals, and 
external tooth slightly basad of laterals. Empodial appendage 
unusually long and slender, tapered for apical one-third of 
length, acuminate, and not ciliate. 

Furcula and genital plate. Dorsal erenulations of dens large, 
but ending gradually. Mucro elongate, anteapical tooth erect 
and straight, slightly smaller than the weakly curved apical 
tooth. Basal spine just attaining apex of anteapical tooth. Male 
genital plate of twelve short flattened setae, abruptly acuminate 
apically. Basal pair smaller and more gradually acuminate. 

Discussion 

This species shows immense variation in pattern, and as a rule 
the pattern is so irregular that exact description becomes un- 
rewarding. In general we can say that each segment from 
thoracic segment two to abdominal segment five bears some 
marking. The first abdominal segment is the least heavily marked 
and may be almost lacking pigment. Some specimens of this 
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species bear a striking resemblance to E. triangularis and E. 
washingtonia but the three species may be readily distinguished 
on morphological criteria. 



Distribution 

California: Santa Cruz Mts., Topanga Canyon, Salinas Valley. 
Type locality: Alpine Creek, Santa Cruz Mts., California. 
Schott collection. 



EnTOMOBRYA S1NELLOIDES 11. Sp. 

Plate 17, figs. 1-7 

Color and pattern. Background color white, pigment dark 
blue and more or less pale violet. Pigment as follows: First 
antennal segment pale with moderately dark lateral lines and 
apical ring. Remainder of antennae violet. Antennal bases 
dark and with two lightly pigmented connecting bands. Head 
with median ocellar spot and lateral patches running ventrallv 
from posterior ventral angles of eyepatehes, these pale violet 
dorsally, and darker near ventral edge. Region anterior to 
patches with scattered dark spots. Mesotcrgum bordered by a 
dark blue band, wider laterally and mediopostcriorly. Meta- 
thorax anteriorly pale, otherwise similarly marked. First three 
abdominal segments with medial dark blue bands along posterior 
edges, tending to be irregular laterally. Fourth segment with 
posterior four-fifths slightly pigmented, and a broken, wide, 
dark band along posterior edge. Fifth segment with dark band 
along entire posterior edge ; remainder of body pale. 

Antennae. Basal segment distinctly wider than apical three. 
Apex lacking retractile bulb. Clothing of antennae typical, long- 
est ciliate setae of base of fourth segment twice as long as those 
on apex. Longest setae on first and second segments less than 
half as long as the segments bearing those setae, most less than 
one-third as long. Apical sensory organ of third antennal seg- 
ment normal. Apical sensory organ of second segment with two 
small rods. The first, more apical one, is oval and about half as 
large as the second, which is cylindrical, blunt, and abruptly 
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bent. Smooth short setae of first segment absent ventrallv from 
external apex and from a roughly triangular area covering 
apical half of external, ventral edge. 

Head oval, slightly longer than broad. Labrai papillae uni- 
setaceous, setae distinct. Labial appendage typical, external 
differentiated seta very large, gradually and uniformly tapered, 
about one and one-half times the width of the normal setae and 
protruding beyond the apex of same papilla. 

ClotJung of body normal. Setae of type one uncommon, seen 
only on thorax and head, not as clavatc in appearance as usual, 
tip not bent or prolonged. Setae of type five moderately long, 
coarsely and unilaterally ciliate. 

Legs. Setae normal. Trochanteral organ with internal setae, 
usually arranged in a line parallel to posterior arm. Setae of 
arms not greatly increasing in size toward apex. Apical seta 
about twice as long as internal ones. Unguis typical, the basal 
internal teeth at about the middle of the internal edge. Basal 
and median internals subequal in size and about twice as long 
as apical internal tooth. Lateral teeth small, external tooth small 
to minute, all of these being positioned slightly below level of 
basal internals. Empodial appendage acuminate, external edge 
coarsely ciliate for median half. 

Furcula and genital plate. Macro with a large heavy basal 
spine (exceeding anteapical tooth) and two teeth. Ventral edge 
of mucro with shallow indentation below anteapical tooth. Apical 
tooth distinctly larger than anteapical and more or less distinctly 
curved. Male genital plate with basal setae straight, apicallv 
rounded. Remainder of setae acuminate, slightly and gradually 
expanded medially, with the more basal ones tending to be some- 
what truncate for apical third of length. 

Discussion 

The small series available does not show great variation. 
The amount of pale violet pigment present varies considerably, 
some having none except on antennae, and others (see figures of 
specimens from Sioux Falls, South Dakota, PI. 17, fig. 2) with 
almost the entire body strikingly suffused with violet. In darker 
specimens a narrow V-shaped mark may appear on the dorsum 
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of the head, running from the mediant ocellar spot to the anten- 
nal bases. The troehanteral organ may have the internal setae 
irregular (lacking in some specimens). The median internal 
tooth of the unguis may be noticeably longer than either the basal 
pair or the apical one. On small specimens the lateral and ex- 
ternal teeth are not visible. 

This species is very easily separated from all other known 
species of the genus Entomobrya, (sensu strict o ) by the lack of 
an apical bulb on the fourth antennal segment. This would make 
it appear to be a link between Entomobrya and Entomobryoides. 
I feel, however, that this is probably a secondary resemblance, 
since on the basis of the other characters (i.e. genital plate, ratios, 
claw and head appendages) this species is closely allied to the 
E. triangularis group. 



Distribution 

Known only from Sioux Falls, South Dakota, and type 
locality. 

Type locality: Lamar, Colorado, July 80, 1950. 

Entomobrya bicolor Guthrie 
Plate 14, tigs. 1-8 

Entomobrya bicolor , 11)03, Guthrie*, Rep. Goul. Nut. Hist. Surv. Minnesota, 
Zool. Ser., (4): 72, 73. 

Color and pattern. Pale color dull waxy yellow, dark pig- 
mentation purple-brown to chocolate-brown. Head, thoracic seg- 
ments two, three, and abdominal segment four dark ; remainder 
of trunk pale. Elliptical areas along anterior border of fourth 
abdominal segment pale. Femora with incomplete dark rings 
subapically. Antennal segments two and three apicallv ringed. 

Antennae. Fourth segment with simple retractile bulb, and 
an integumentary papilla, of thicker integument, not sunken 
in pit, and non-retraetile (see Plate 14, fig. 6). Setae of antennae 
typical, longest setae no more than one and one-half times as 
long as width of segment at that point. 

Head from above oval, narrower toward posterior margin. 
Labral papillae low, conical, unisetaceous, with setae minute and 
not clearly visible. Labial appendage with external differentiated 
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seta very heavy, tapered from base, exceeding* apex of same 
papilla by one-fourth to one-third of its total length. Mesothorax 
enlarged, forcing the head into a hypognathous position when 
at rest. 

Body slightly compressed bilaterally, so as to have a broadly 
elliptical cross-section. Abdominal segment four strikingly elon- 
gate. 

Clothing of body of typical five varieties of setae. Setae of 
type one (see Plate 14, fig. 5) unusual, with apical or clavate 
portion often longer or wider than usual. Setae of type five 
uniformly tapered and finely ciliate, smooth for only a short basal 
distance. 

Legs clothed with ciliate setae; many setae internally on 
tibiotarsus are thicker than the remaining setae, and distinctly 
swollen above point of insertion. Unguis normal. The median 
internal tooth sometimes greatly enlarged (as in Entomobryoides 
gnthriei). External tooth well-developed, located basad of lateral 
teeth, which are slightly below the level of the basal internals. 
Empodial appendages finely ciliate and acuminate. Trochanteral 
organ without differentiated ventral arm, possessing only pos- 
terior arm and many irregularly arranged small setae anterior 
to this. 

Fureula and genital plate. Mucro short, with stubby subequal 
teeth and unusually stout basal spine, shorter than anteapical 
tooth. Genital plate setae weakly recurved ; large, with anterior 
pair somewhat smaller in size. 

Discussion 

In color the variation is simple, dark colors sometimes increas- 
ing to include abdominal segments one, three, five and part of 
six. On paler specimens the pale color will include the anterior 
one-fifth of the dorsum of the fourth segment. This species fades 
greatly when preserved in alcohol, so that some old specimens 
appear dirty yellow in color. Few fresh specimens were seen, 
but Folsom’s unpublished notes give the fresh color as frequently 
orange. 

There is considerable variation in the position of the ungual 
teeth in relation to the size of specimens. On smaller specimens 
the external tooth is more basad of the laterals, and these are 
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nearer, and level with, the basal internals. There is some 
variation in the structure of the apical bulb of the fourth anten- 
nal segment. Both the bulb and the non-retractile papilla may 
rarely be double. 



Distribution 

Pennsylvania: State College, The Barrens; New Jersey: Ram- 
say; Virginia: Alberta; North Carolina: Madison, Raleigh; Min- 
nesota: Minneapolis; Iowa: Sioux City, Ames; Kansas: Welling- 
ton. 

Type locality: Minneapolis, Minnesota. 

Entomobrya gisini n. sp. 

Plate 14, figs. 9-16 

Color and pattern. Background pale greenish yellow, dark 
pigment, gray to black. Pigment as follows: Antennal segment 
one apieally ringed with dark; antennal segment four and 
apical half of three purplish ; antennal bases and connecting 
band black. Irregular band of gray running posteriorly from 
eyes, widening posteriorly and ending irregularly before pos- 
terior margin of head. Thin, irregular V-shaped mark dorsallv 
on head, with base at median ocellus and arms ending just before 
eyepatches. Coxae black. Tavo irregular mediolateral longi- 
tudinal black bands running from anterior border of mesothorax 
to posterior border of fourth abdominal segment, wider at pos- 
terior edge of segments and reduced on mesothorax to a series 
of irregular spots. Fourth segment with a pair of lighter 
lateral longitudinal bands, on and bordering the lateral suture. 
Parafurcular lobes darkened posteriorly. Fifth abdominal seg- 
ment with posterior half black, finely divided with pale green 
mid-dorsally. Remainder pale. 

Antennae unusually long, basal segment slightly wider than 
remainder. Fourth segment rounded apieally, showing definite 
signs of ringing or subsegmentation. Apical bulb of fourth 
antennal segment simple, in a distinct large pit, completely 
apical in position. Protecting papillae absent. Apical sensory 
organ of third segment normal except for accessory peg, which 
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is more elongate than usual. Second antennal segment with 
small, poorly demarcated basal sub-segment. Short smooth setae 
on ventral surface of first segment, absent only from narrow 
apical ring. Clothing typical, with longest setae less than one 
and one-half times as long as the corresponding segment at that 
level. 

Head elliptical, longer than broad. Labral papillae roundly 
conical, unLsetaceous, with setae heavy and distinct. Labial 
appendages typical. External differentiated seta small, narrower 
than largest normal setae oil same papilla, acuminate, slightly 
curved and not attaining apex of same papilla. Three inner 
posterior eyes on either side, about one-half as large as the 
remaining ones. 

Body elongate, elliptical seen from above. 

Clothing of head and trunk of typical five types of setae. 
Setae of type one greatly expanded just above insertion and 
uniformly wide distal of this point, apically bent. Setae of type 
five unusual, finely and multilaterally ciliate and fulsiform in 
shape. 

Legs. Clothing typical. Tibiotarsus with a single irregular row 
of very stout ciliate setae, more than twice the size of neighboring 
setae. Unguis broader than usual. Internal teeth small and sub- 
equal in size, the basal pair slightly distal of the middle of the 
internal edge. Lateral teeth extremely salient, with reinforcing 
ridges. External tooth small, positioned four-fifths of distance 
from internal basals to base of unguis. Lateral teeth about half- 
way between basals and base of unguis. Empodial appendage 
acuminate and smooth. Trochanteral organ without clearly de- 
marcated ventral arm, possessing a posterior arm and an irregu- 
lar mass of anterior, shorter setae. 

Furcula and genital plate. Dorsal dental erenulations, ending 
comparatively abruptly. Mucro with anteapical tooth erect, 
much larger than weakly upeurved apical tooth. Basal spine 
short, broad, not attaining apex of anteapical tooth. Male geni- 
tal plate with basal setae small and acuminate, remainder thick, 
inner surface flattened, outwardly rounded, slightly recurved and 
bluntly pointed, tapering for apical fifth of length. 
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Discussion 

This species is one of the E. bicolor group, but has several 
characters which place it in an intermediate position between 
this group and the E. comparato group. The single bulb is 
found in both groups (more typical in the former), but the lack 
of protecting papillae is like comparata. The shapes of the body, 
claw, labial and labral appendages, e.vepatch, and fourth anten- 
nal segment, and the body ratios all link this species with the 
first group, showing the species’ true affinities. 

The specimens seen consisted of the type series and a single 
specimen from Banff, Alberta. The type series is quite uniform, 
but the Banff specimen is darker in color, all the dark areas 
having expanded and solidified. A longitudinal interocular line 
and a pale color present on the unpatterned parts of metathorax 
through abdominal segment three, absent only from narrow 
mid-dorsal line. The legs and furcula and antennae are similarly 
pale blue in color. In the smallest specimens examined, the lateral 
teeth lose their striking prominence, and the external tooth is 
slightly more apical in position. 

The presence of a weak basal subsegment (not visible in about 
half of the specimens) on the second antennal segment would, 
according to certain arbitrary classifications, place this species 
in the genus Orchcsella, but the presence of a retractile apical 
bulb, the great comparative length of the fourth abdominal 
segment, the type of niucro, genital plate, body setae, claws, and, 
in short, every other morphological character, show that this 
species is in no way related to this genus, and points up the arti- 
ficiality of splitting off this whole tribe ( Orchesdlini ) on the 
basis of the number of antennal segments alone. 

Distribution 

Sorth Carolina: Busick. Alberta: Banff. 

Type locality : Busick, Yancv County, North Carolina, June 
1950 . 
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Entomobrya nigricebs Mills 
Plate 15, figs. 1-9 

Kntomobryu nifjricv />*, 1932, Mills, Town State Coll. Jourii. Sei., 6(3) G8, 

269. 

Color and pattern. Background pale yellow, pigment blue- 
blaek as follows: Antennae with basal third dark. Head com- 
pletely dark except for a narrow broken ring around the 
mouth-parts, and scattered minute spots, more concentrated on 
the ventral surfaces. Protliorax heavily and irregularly pig- 
mented dorsally and laterally. Mesothorax through abdominal 
segment three with four longitudinal bands, median pair broken 
on anterior border of third abdominal segment, and lateral pair 
along the lateral edges of thoracic tergites and ending on 
anterior margin of second abdominal segment. These stripes 
are represented on third abdominal segment by faintly pig- 
mented spots. Fourth segment with lateral suture lined with 
dark on both sides, and a median, weakly pigmented indication 
of a transverse band, broken into several longitudinal short 
lines, lacking on mid-dorsum. Parafureular lobes with median, 
wide, dark band. Fifth segment with lateral areas dark, nar- 
rowing anteriorly. Metathoraeic femora with external dark 
line, and dark apical ring, mesofemora with apical dark spot. 
All heavily pigmented areas with numerous small, round to 
irregular pale areas. 

Antennae. Fourth segment blunt-tipped. Apical bulb of 
fourth segment simple, elongate, lacking accessory papilla. Sec- 
ond and third antennal segments each with one or two long setae, 
about one-half as long as corresponding segment. Clothing 
otherwise normal. 

Head longer than broad, oval in shape. Labral papillae bluntly 
conical, uni- or bisetaceous. Labial appendage with external dif- 
ferentiated seta slightly narrower than the largest normal seta 
of the same papilla. 

Clothing typical. Setae of type one somewhat longer and more 
strikingly clavate apieally than usual. Those on abdominal seg- 
ments two and three are definitely greater in length than these 
segments. Setae of type live are tapered only at extreme apex, 
unilaterally ciliate for most of their length, and appressed. 
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Legs with normal acuminate ciliate setae of various sizes. 
Both femora and tibiotarsi have numerous long setae, more 
than twice as long as the diameter of the leg at corresponding 
locus. Tibiotarsus internally with setae of two diameters, thicker 
ones very slightly more finely ciliate than the more slender ones. 
Unguis typical. Basal internal teeth slightly below mid-level 
of internal edge. Lateral teeth normal and slightly basad of 
basal internals; external tooth large, salient, and slightly basad 
of laterals. Empodial appendage acuminate and smooth. Tro- 
chanteral organ not clearly observed, apparently similar to con- 
dition found in E . gisini. 

Furcula and genital plate. Dental erenulations deep and 
heavy. Mucro short and heavy, anteapical and apical teeth 
short and subequal. Basal spine short and heavy. Genital plate 
of male with all setae thin, cylindrical, weakly recurved or 
straight, and acuminate. 



Discussion 

Only the type series was seen, but even in these specimens 
there was a considerable variation in the pattern (see figures). 
The dorsum of the head sometimes has one to several large pale 
spots. The basal mucronal spine is not complete in many speci- 
mens, but there is always a large basal stump left. The lateral 
teeth of the unguis may be more apical in position than those 
described. 

This species is closely related to E. decemfasciata and E. 
quadrilineata , but can be readily distinguished from both by 
the head pigmentation and the genital plate structure of the 
male, as well as the structure of the unguis. The only capture 
of the species was in Texas, and it may occur somewhat farther 
south in greater numbers. 

Distribution 

Texas: College Station. (Type locality.) 

Entomobrya quadrilineata Bueker 
Plate 15, figs. 10-15; Plate 16, figs. 1-4 

Entomobrya quadrilineata , 1939, Bueker, Trans. Acad. Sei. St. Louis, 
30(1) :lf>. 
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Entomobrya anthema , 1952, Wray, Bull. Brooklyn Ent. Soe., 47:95-106 
(new synonymy). 

Color and pattern. Background white to pale yellow. Pigment 
dark blue to violet, as follows: Third and fourth antennal seg- 
ments slightly darkened, prothorax with lateral spot and dorsal 
part of leg bases dark. Four longitudinal black bands run from 
anterior border of mesothorax to posterior border of second 
abdominal segment, the more lateral pair bordering the tergal 
edges of the thoracic segments; on abdominal segments one and 
two these marks maintain the same level and direction, joining 
a transversely elongate spot on the posterior margin of the 
second segment. Dorsal bands end on posterior border of the 
second abdominal segment, and on this segment curve slightly 
toward each other. Third abdominal segment with mid-dorsal, 
roughly rectangular spot and two lateral diagonal bands, com- 
bined with a thin line along median part of this segment’s pos- 
terior border to form a roughly W-shaped mark, with the ends 
of the mark in contact with lateral dark bands of the previous 
segment. Fourth abdominal segment with large V-shaped dark 
band, basallv widely broken on mid-dorsal line, apices of mark in 
contact with posteroventral margin of third segment. Fourth 
segment with mid-dorsally broken posterior transverse band, just 
before posterior margin. Fifth abdominal segment with two 
posteroventral dark spots. Coxae with few lightly pigmented 
spots ; prothoracic femora slightly darkened medially, and 
meso- and metathoracic femora darkened apically. All tibiotarsi 
slightly darkened except at bases. Posterior sides of base of 
furcula slightly darkened, remainder pale. 

Antennae. Fourth segment roundly tapered, and with simple 
retractile apical bulb, located in a deep pit, slightly displaced 
centrally from true apex. Apical sensory organ of third segment 
normal. Apical sensory organ of second segment of two small 
oval (almost round) sensory pegs, about one-fifth as large as 
those on third segment, with one (possibly two) minute accessory 
peg. Clothing of antennae normal, many comparatively long 
ciliatc setae on fourth segment ; the longest about one and one- 
third times as long as diameter of segment. These long setae 
densely cover basal one-half to two-thirds of the segment. Long- 
est setae on remaining segments about twice as great in length 



508 



BULLETIN : MUSEUM OF COMPARATIVE ZOOLOGY 



as diameter of corresponding segment. First antennal segment 
with three or four setae similar to type one. These are smaller 
and less bent apically than those on body. Smooth setae absent 
from narrow apical band on ventral surface of first segment. 

Head about one and one-half times as long as broad, elliptical 
in shape with sides of head (seen from above) distinctly converg- 
ent from antennal bases to the posterior rounded margin. Labral 
papillae low, rounded, uniset aceous, with small but distinct 
setae. Labial appendages normal, external differentiated seta 
extremely long, apical half exceeding apex of papilla. Seta 
weakly curved, tapered from base, more sharply so for apical 
fourth, a little thicker than the largest normal setae of same 
papilla. Two anterior eyes on each side, four times as large as 
the inner posterior two, which in turn are half as large as 
remainder. 

Body elongate and elliptical, seen from above ; circular in 
cross-section. 

Clothing of body typical. Setae of type one large, heavy, 
abruptly expanded above point of insertion, slightly expanded 
and strongly bent apically. Bent part sometimes very long (one- 
tenth of total length). Setae of type five slender, gradually 
tapered from base to apex, coarsely unilaterally ciliate for apical 
five-sixths of length. 

Legs clothed normally. Tibiotarsus with no setae unusually 
thick. Unguis triangular in lateral view, expanded basally. 
Median internal tooth slightly larger than, or subequal in size 
to, basal teeth. Apical tooth much smaller. External tooth 
salient, distinct, located about midway between basal internals 
and base of unguis. Lateral teeth small, positioned two-thirds 
of distance from basal internals to external. Unguiculus acu- 
minate, not ciliate. Trochanteral organ typical, with setae very 
numerous, those in the arms and the internal setae all uniformly 
small. Arm setae only slightly larger toward apex. 

Furcula and genital plate. Dentes with dorsal crenulations 
ending abruptly. Mucro short and deep, apical tooth extending 
directly posteriorly, or only slightly upeurved. Anteapical tooth 
short, stout, and erect. Basal spine stout, attaining or exceeding 
apex of anteapical tooth. Male genital plate with all large setae 
except basals being uniform, recurved, and acuminate ; basals 
slightly smaller, curved, and acuminate. 
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Discussion 

The pigmentation varies greatly, as is usual, some specimens 
entirely pale except for a faint indication of the transverse 
bands on abdominal segments three and four, and the broken 
posterior marginal band on fourth segment. The unguis often 
has the lateral and external teeth nearly on a level, in which 
case the laterals are more basal in position than usual. The 
median internal tooth is usually subequal to the basals, occa- 
sionally much larger. The mucro may have the apical tooth 
slightly upcurved, and while the teeth are usually subequal, one 
or the other may be slightly larger. The apical bulb of the 
antenna sometimes shows an indentation, perhaps a forerunner 
of the lobed condition. 

Bueker described this species from St. Louis, Missouri ; in 
personal communication l have been told by him that the types 
designated in this paper were lost and ‘‘probably destroyed.’ ’ 
Since this species is quite well marked, and in several cases 
specimens have been found which closely match his figures 
and dseription, there can be little doubt as to its identity. 

This species is one of the E. bicolor group, and although it 
bears a striking superficial resemblance to E. decern fasciata, a 
close examination of the genital plate, trochanteral organ, setae 
of body, and the antennae shows that it is also closely related 
to E. bicolor. From this species it is easily separated by the 
structure of the unguis (very long internal median tooth in 
bicolor ), details of genital plate structure, type of pattern, and 
body ratios. It may be separated from E . deceinfasciata by the 
lack of large setae internally on the tibiotarsus, by the longer 
and more apical external seta on the labial appendages, by the 
genital plate and unguis structure, by the type of pigmentation 
on the second abdominal segment, and the convergent side 
margins of the head. 



Distribution 

Virginia: Blue Ridge Mountains; Kentucky: Crailhope ; Ten- 
nessee: Knoxville; Illinois: Bell Smith Springs, Dixon Springs, 
Fountain Bluff; Arkansas: Mount Mayozion, Logan County. 
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Entomobrya decemfasciata (Packard) 

Plate 16, figs. 5-16 

Degeeria decemfasciata , 1873, Packard, Rep. Peabody Acad., 5:40. 
Entomobrya intonsa, 1931, Mills, Iowa State Coll. Journ. Sei., 6(3):265-268 
(new synonymy); 1934, Bonet, Eos, 9:169; 1944, Gisin, Verb. Naturf. 
Ges. Basel, 55:78. 

Entomobrya stachi, 1957, Wray, Acta Zool. Cracoviensia, 6(5):114-116 
(new synonymy). 

Color and pattern. Background dull yellow (in old collec- 
tions), dark pigment blue-black, as follows: Antennae with 
slight darkening of apex on third segment and on apical two- 
thirds of fourth segment; antennal bases and connecting band 
dark. Dorsum of head with V-shaped mark, its base at median 
ocellus and arms touching inner posterior corners of eyes. Faint 
darkened area running posteriorly and slightly downward from 
hind edge of eyepatch. Prothorax pale, remaining thoracic and 
first abdominal segments with wide lateral dark borders on 
tergum, with numerous small, pale areas. Mesothorax with 
dorsal dark spots, forming irregular band across posterior half 
of segment. Metathorax and first abdominal segment each with a 
pair of large spots on the posterior margins, roughly triangular 
on the thorax and rectangular on the abdomen. Second abdom- 
inal segment with similar spots, somewhat enlarged, laterally 
connecting with darkened tergal margin of first segment. Third 
abdominal segment with two broad dark bands, parallel to the 
spots of second segment and running thus diagonally from an- 
terior to posterior borders of the segment. Fourth segment with 
a median, roughly V-shaped band parallel to those on the third 
segment, mid-dorsally divided, continued below the lateral suture, 
but slightly displaced rearward. The fourth segment possesses 
two large medio-lateral spots anterior to V-shaped mark, and has 
the posterior margin ringed with black, mid-dorsally divided and 
medio-laterally produced. Fifth and sixth segments posteriorly 
black. External sides of coxae spotted with black; apices of 
femora ringed with black (rings larger posteriorly). Remainder 
of body pale. 

Antennae. First segment slightly thicker than remainder. 
Apical bulb of fourth segment simple, in a deep pit, displaced 
slightly from extreme apex, with accessory swollen, non-retractile 
papilla attached to side of pit. Apical sensory organ of third 
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antennal segment normal. Clothing of antennae typical. Long- 
est setae of fourth segment about as long as diameter of that 
segment. Longest on other segment less than one and one-half 
times as long as diameter of corresponding segment. Short 
smooth setae on ventral surface of first segment, absent only 
from thin arcuate apical area. First antennal segment with 
several small setae, similar to body setae of type on. 

Head roughly elliptical in shape, strikingly longer than 
wide with sides of head (seen from above) parallel from eyepatch 
to posterior rounding, inner posterior two eyes on either side 
about half as wide as remaining eyes, which are subequal in 
size. Labral papillae rounded, unisetaceous, with setae small 
but distinct. Labial appendages normal. External differentiated 
seta distinctly wider at base than normal setae of same papilla, 
and greatly exceeding apex of same papilla. 

Clothing. Setae of type one expanded gradually and slightly 
for basal one-fifth of length, not expanded apically, and either 
slightly bent at extreme apex or, occasionally, slightly bent for 
apical one-eighth of length. Setae of type five long, uniformly 
tapered, and uniformly ciliate for apical three-fifths to four- 
fifths of their total length. Body elongate, elliptical in shape 
seen from above, some specimens slightly compressed bilaterally, 
especially in abdominal regions. 

Legs. Clothing normal, tibiotarsus internally with a staggered 
single row of very heavy, ciliate setae, swollen above insertion, 
and more than twice as thick as remaining setae of segment. 
Unguis stout, tapered only on apical half. Median internal tooth 
often larger than basals and three times as large as apical tooth. 
External and lateral teeth small, about on a level with each 
other, and slightly basad of the basal internals. Empodial ap- 
pendage acuminate, smooth, on an unusually high empodium, 
distad of basal internal ungual teeth. Trochanteral organ typi- 
cal, ventral arm straight, but posterior arm irregular. Internal 
setae scattered, but absent from large area behind anterior arm. 
All setae large and subequal. Dens with dorsal crenulations 
ending very abruptly. Mucro short and stout. Anteapical tooth 
larger than apical. Apical tooth weakly upeurved. Basal spine 
attaining, or barely exceeding, apex of anteapical tooth. Genital 
plate observed on one specimen, blit not clearly; apparently with 
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lateral and apical setae short, acuminate, flattened, and medially 
irregularly expanded. Basal and parabasal setae acuminate, thin, 
somewhat longer, and gradually tapered. 

Discussion 

There has long been a considerable amount of confusion sur- 
rounding this species. Packard described it from a number of 
specimens from three localities : Salem, Massachusetts ; Knox- 
ville, Tennessee; and Waco, Texas. I have not been able to find 
the Salem specimens. The Knoxville specimens are in the Mills 
collection and arc unrecognizable, due to drying damage. The 
series from Waco, Texas, bearing the type label and type number, 
is at the Museum of Comparative Zoology, Cambridge; it con- 
sists of two species: the one later described by Mills as Drepanura 
sabulicola and the species described in the same paper by Mills 
as Entomobrija intonsa. Packard’s description is so vague that 
it is difficult to determine exactly what he was looking at, and in 
all likelihood the description itself is partly composite; however, 
“third joint [of furcula] with two hooks as usual” would seem 
to eliminate sabulicola , and “first dorsal abdominal band narrow 
and faint, two succeeding heavier, and at each end produced an- 
teriorly” makes intonsa of Mills the logical choice. 

This species has long been considered a synonym of E. multi - 
fasciata (= nivalis). This has been due largely to a figure pub- 
lished by llarvey in 1895, labelled Dcgeeria decemfasciata. In 
the text he states that Packard refused to give him a definite 
opinion as to whether or not this was actually decemfasciata . 
Since this figure was obviously a specimen of E. nivalis ( =mul - 
tifasciata ), workers since that time have erroneously considered 
Packard’s species a synonym. 

Another point involves Packard's species Dcgeeria flavocincta 
( =flavopieta ). There is a figure in Packard’s Entomology in the 
1872 edition, labelled Dcgeeria flavopicta , and in subsequent 
editions, D. flavocincta. In his Essex County paper, Packard 
synonymized this species (never described, only figured) with 
E. decemfasciata. A series of types was, however, deposited in 
the Museum of Comparative Zoology and labelled D. flavocincta 
Packard, without locality or collector. Of these, only one speci- 
men remains that could possibly be the species in question. 
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This was mounted as a lectotype by Bonet in 1948. I am certain 
that this is not E. dcccmfasciata. It is either the two-striped 
form of E. clitellaria or a pale specimen of E. triangularis. Be- 
cause the figure is so poor and the specimen is in such had condi- 
tion that a definite determination is unlikely, I feel that the 
name should be considered a nomen dubium. 

A final matter concerns Handsehin’s supposed rediscovery 
(1928, Ilandschin) of E. dcccmfasciata from Mexico. Ilis species 
is evidently closely allied to, if not synonymous with, E. nivalis , 
and thus far removed from the true dcccmfasciata. This further 
led to Womersley \s recording- a specimen (probably a new 
species) from Africa, as decern fasciata (1934, Womersley). 

To summarize this taxonomic jungle, E. decemfasciata Pack- 
ard is synonymous with E. intonsa Mills. Determinations of 
dcccmfasciata as a synonym of E. nivalis (=E, multi fasciata) 
given by Bonet 1933,* Mills 1934, Gisin 1944, Maynard 1951, and 
most other modern authors are in error. The identity of the 
species identified by Handsel) in 1928, and Womersley 1934 as 
E. dcccmfasciata cannot be presently determined ; however, they 
are certainly not synonyms of the true decemfasciata. Degecria 
flavopicta of Packard which he later synonymized with decem- 
fasciata is not a synonym of that species. Since the description 
and remaining species of flavopicta are entirely inadequate for 
a determination 1 recommend that this be considered a nomen 
dubium. 



Variation 

There is considerable variation in the relative lengths of the 
teeth of the mucro, the apical sometimes being as long as, or even 
slightly longer than, the anteapical. In all cases, the mucro 
is still* very short, and both teeth are broad and stout. The only 
specimens seen were the types of decemfasciata and mtonsa. All 
these were very old specimens, and the colors had probably 
changed. Both authors (Mills and Packard) give original back- 
ground color as greenish yellow. The pattern varies a good 
deal, some specimens having only scattered pigmented spots 
anterior to the third abdominal segments. In some specimens 
the anterior part of the body is covered with irregular pigment 
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which may be broken into separate patches. This species is one 
of the E. bicolor group; in this group it is most closely related 
to E. quadriUncata. It can be easily distinguished from this 
species by the pigment on the second abdominal segment; in 
the present species the pigment on this segment when present 
always runs diagonally down and forward from the dorsal 
posterior spots, whereas in quadriUncata the pigment on this 
segment is in four straight longitudinal bands, the lateral pair 
in line with the anterior tergal borders. A better method of 
separation than this uses the external differentiated seta of the 
labium (see Plate 16, fig. 15). 

Distribution 

Tennessee: Dnpon Mt. -Sevier Co., London Co.; Texas: College 
Station, Waco. 

Leetotype: (new designation) Waco, Texas, Belfrage collec- 
tion, present location Museum of Comparative Zoology. 

Genus DREPANURA Schott 

Drepanura, 1891, Schott, Bill. K. Svenska Vet. Akad. Handl., (17)4(8) :l-25. 
Genotype: Drepanura calif ornica, 1891, Schott, op. cit. : 19. 

Similar to Entomobrya. Antennae similar except that the 
apical bull) is always single and slightly displaced from true 
apex. The labral papillae are poorly developed, and the external 
differentiated seta of the labium is about as thick as the remaining 
setae. The mucro has no anteapieal tooth but has a basal spine. 

Claw, genital plate and other characteristics as in Entomobrya. 

Discussion 

This genus is probably polyphletic in its present constitution; 
however, a clear understanding of this phenomenon must await 
a world revision. Until such a time I feel it best to maintain 
its separate identity on the basis of the readily identified sickle- 
shaped mucro and presence of a basal spine. 

There are two Nearetic species, D. calif ornica and D. per- 
pulchra. 
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DREPANURA CALIFORNIA SdlOtt 
Plate IS, figs. 1-10 

Dr e pan ura calif or nica, 1891, Schott, Bih. K. Svenska Vet. Akad. Hand]., 
( 17 ) 4 ( 8 ) : 19 . 

Entomobrya ( Drcpanura ) calif or nica , 1934, Bonet, Eos, 9:157; 1944, Gisin, 
Verb. Xaturf. Ges. Basel, 55:71. 

Drcpanura rolfsi, 1935, Mills, Bull. Brooklyn Ent. Soc., 30(4) :134, 135 
(new synonymy). 

Entomobrya (Drcpanura) I'oJfsi, 1944, Gisin, Verb. Xaturf. Ges. Basel, 

55:71. 

Color and pattern. Background pale yellow. Blue pigment as 
follows : antennae pale blue, darker at apices, and with a dark 
apical ring on first segment ; head with antennal bases and con- 
necting band dark, dorsally with a dark V-shaped mark opening 
forward, irregular small dark patches near posterior margin of 
head. Prothorax with scattered blue spots. Mesotergum outlined 
with blue band, thicker at mid-dorsal regions. Metathorax and 
abdominal segment one similar along lateral and posterior 
borders. Abdominal segments two through four with posterior 
margins irregularly, and narrowly darkened. All dark areas 
with numerous small round pale spots. Remainder of animal 
pale. 

Antennae. Apical bulb slightly displaced from apex, and 
with strongly granulate surface. Longest setae of antennae 
slightly longer than width of segment at same level. 

Head. Labial papillae with external seta about as wide as 
neighboring setae, and smoothly tapered. 

Clothing as in Entomobrya. Setae of type one are long and 
slender, only slightly contracted at point of insertion. Setae 
of type four tapered only at apex. 

Legs. Tibiotarsus with a double row of setae twice as thick 
as remainder. Apical internal tooth of unguis rarely absent. 

Fur cnla and genital plate. Mucro with small basal spine. 
Crenulate dentes ending abruptly. Genital plate of male with 
small claw-shaped setae (8 to 10), the basal four more strikingly 
recurved than the remainder. 
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Discussion 

Even though few specimens were seen, the variation in pattern 
is striking. The second thoracic segment may have two or four 
curved lateral longitudinal lines, the dorsal and lateral regions 
of the third abdominal segment may be entirely dark, while 
the darkened areas on the posterior borders of the various seg- 
ments may be reduced or absent. In addition completely pale 
specimens have been seen. 

The external labial seta frequently exceeds the apex of the 
same papilla. 

The species was first described from an unknown locality 
in California. The pattern originally described evidently repre- 
sents one extreme of the pattern variation. In spite of numerous 
supposed captures this is a very rare species, and is apparently 
limited to the Pacific coast area. 

Distribution 

California : San Diego, and unknown locality; Washington: 
Yakima. 

Type locality: California. 

Drepanura perpulcitra (Packard) 

Plate 17, figs. 8-12 

Degeeria perpulchra , 1873, Packard, Rep. Peabody Acad., 5:38, 39. 
Entomobrya perpulchra , 1884, Brook, Journ. Linn. Soc. London, 17:281. 
Entomobrya ( Drepanura ) perpuldhra , 1931, Mills, Amer. Mus. Novitates, 
464:7; 1934, Bonet, Eos, 9:156; 1944, Gisin, Yerh. Natuvf. Ges. Basel, 
55:71. 

Color and pattern . Background color not clear in observed ma- 
terial (only specimens seen were the ten types, all in poor condi- 
tion). Packard says that the background color is purplish on 
head, thorax and antennae, and honey yellow on abdomen and 
base of furcula. Pigment black to gray as follows: Ring on 
antennal bases and connecting band, and a dark gray band pos- 
terior of eyepatch. Head with dorsal V-shaped mark opening 
forward. Mesothorax anteriorly and laterally margined with 
gray, metathorax entirely black. Third and fourth abdominal 
segments with scattered gray areas. Remainder pale. 
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Antennae. Apical segment thicker than others. Retractile bulb 
of fourth segment simple, in a shallow pit, slightly displaced 
from true apex. Apical sense organ of third segment without 
accessory pegs. Smooth setae on ventral surface of first segment 
absent from a small arcuate apical area. 

Head . Broadly oval, one and one-third times as long as broad. 
Labral papillae conical, unisetaceous with small setae. External 
differentiated seta of labial appendage long, about as thick as 
neighboring setae, and just attaining apex of same papilla. 

Clothing. Setae of type five unusually slender, uniform in 
width for basal half of length, then acuminate, coarsely uni- 
laterally ciliate for apical two-thirds to half of length. 

Legs. Setae of tibiotarsus subequal in size, slender. Unguis not 
strongly tapered. Empodial appendage acuminate, internal edge 
ciliate for median half of length. 

Furcula and genital plate . Crenulations on dorsal part of 
dentes deep and ending abruptly. Mucro with very large basal 
spine. Genital plate not seen. 

Discussion 

The known material is too meager and too poorly preserved 
for an adequate discussion of variation. The size of the median 
tooth of the unguis may be greater than the remainder of the 
teeth. 

This species has never been taken since the original capture, 
and may very w^ell represent a neotropical stray. 

Distribution 

Texas: Waco; Belfrage Coll. (Type locality.) 

Genus ENTOMOBRYOIDES Maynard 

Degeeria, 1873, Packard, Pep. Peabody Acad., 5:39, 40. 

Entomobrya , 1884, Brook, Journ. Linn. Soc. London, 17:282 (ad partim). 
Entomobryoides (submenus), 1951, Maynard, Collembola New York State: 
161. 

Genotype: Degeeria purpuraseens , 1873, Packard, Pep. Peabody Acad., 

5:39, 40. 
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Similar to Entomobrya. Antennae similar except that the 
apical retractile bulb is always completely lacking (sometimes 
with a non-retractile papilla). The body always more or less 
circular in cross section, never dorsoventrally compressed. Labial 
appendage with the external spine-like differentiated seta always 
about twice as thick at its base as the base of the largest normal 
seta on the same papilla. Eyes always sixteen in number. The 
clothing of the body as in E ntomobrya but smallest under setae 
always unilaterally ciliate. The legs similar, except that the 
tibiotarsus has a double row of setae, bearing exceedingly fine 
^filiations, definitely differentiated from normal heavily ciliate 
tibio tarsal setae. Under all but the highest magnifications these 
setae look entirely smooth. 

The claws of this genus have the same lamellae as in Entomo- 
brya, but internal teeth tend to have one or more members greatly 
enlarged. The coloration is less variable than that of Entomo- 
brya. Mucro always bidentate, with basal seta, and usually 
with apical tooth considerably longer than the subapical one. 



Discussion 

This genus is closely allied to Entomobrya ; and Sinella. It can 
readily be distinguished from the former by the finely ciliate 
setae of the tibiotarsus, the lack of an apical antennal bulb, and 
the heavy, short external setae on the labial appendages. It can 
be distinguished from the latter by the presence of sixteen eyes, 
by the clavate tenant hair, the large troehanteral organ, and 
the untoothed empodial appendage. The New Zealand Deutero- 
sinella is also closely related but can lie easily distinguished by 
the short tenant hair and lack of an apical internal ungual tooth. 

The genus is almost exclusively Nearctic, having only one in- 
digenous Palearetic species. The genus displays an unusual 
amount of geographical variation, showing the best subspecific 
divisions of the whole group. There are four Nearctic species: 
E. pur p ura scens y E. mineola , E. guthnei , and E. disswnlis. E. 
myrmecophila is the single Palearetic species. 
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Key to the Nearctic Species 
of the Genus Entomobryoides 

1. Setae of male genital plate straight or slightly curved, never angulate; 

internal median tooth of unguis often much longer than basal tooth ; 

color uniform E. gutliriei 

Most setae of male genital plate angulate (see Plate 19, fig. 2) ; median 

tooth of unguis never strikingly larger than basal tooth 2 

2. Pattern on thorax and first three abdominal segments in a series of 

large dorsal spots E. mineola 

Pattern uniform, or in irregular bands, never in a series of spots . , 3 

3. Mucro with apical tooth unusually long, and sharply upturned at apex 

(see Plate 20, fig. 13) E. dissimilis 

Mucro with apical tooth only slightly longer than anteapical, not 
sharply upturned at apex (see Plate 19, fig. 12) . E. purpurascens 

Entomobryoides purpurascens ( Packard ) 

Plate 19, figs. 1-15 

Degeeria purpurascens, 1873, Packard, Kep. Peabody Acad., 5:39, 40. 
Entomobrya purpurascens , 1884, Brook, Journ. Linn. Soc. London, 17:282; 
1903, Guthrie, Rep. Geol. Nat. Hist. Surv. Minnesota, Zool. Ser., 
(4):76, 77;1928, Folsom, Cornell Univ. Agric. Exp. Sta. Mem., 101:15; 
1934, Bonet, Eos, 9:152; 1934, Mills, Monog. Collembola Iowa : 67 ; 
1944, Gisin, Verb. Naturf. Ges. Basel, 55:72, 73. 

Entomobrya subpurpurascens, 1934, Denis, Rev. Franc. d'Ent., 1:212 (new 
synonymy) . 

Entomobryoides purpurascens (Northern form-A) 

Color and pattern. Background color white, pigment bluish 
purple. Pigment slightly darker on posterior segments. Pale, 
double, V-shaped mark on dorsum of head, two thin dark lines 
running ventrally from median ventral margin of eyepatcli to 
venter of head. Antennae slightly darkened. Furcula and base 
pale, remainder of body uniformly and moderately pigmented. 

Antenna . Shape of antennae typical. Third segment with nor- 
mal paired rods. No accessory pegs were observed. Apical 
sensory organ of second segment with three minute rods, largest 
similar in shape and half as large as those of third segment, the 
smallest about one-third as large as the largest. Smooth setae 
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of first antennal segment absent from apical one-fifth of segment. 
First antennal segment with numerous short clavate setae, simi- 
lar to body setae of type one, but about half as large. 

Head. Slightly longer than broad. Labral papillae conical, 
unisetaceous or bisetaceous, with setae small but distinct. Labial 
appendages with typical number of papillae ; external differenti- 
ated seta broad, tapered from base, more strikingly so at extreme 
apex, slightly curved, exceeding apex of same papilla for from 
one-fifth to one-third of its length. Eyepatches black, trapezoidal, 
with inner posterior angle acute, about as wide as antennal diam- 
eter. Two anterior eyes on either side slightly larger than the two 
inner posterior ones, which are slightly smaller than the remain- 
ing four. 

Clothing. Setae of type one normal, slightly curved for entire 
length, those on anterior body segments sharply bent at expanded 
apical portion, numerous on all segments save abdominal six. 
Setae of type two scarce, small in size, never as long as longest 
setae of type one. Setae of type five slender, gradually tapered 
from base, coarsely unilaterally ciliate for apical one-half to two- 
thirds of length. 

Legs. Clothing typical, finely ciliated setae on tibiotarsus 
slightly larger than normal setae of same segment. Trochanteral 
organ typical, w T ith many setae, those in arms extremely long, 
strikingly graduated toward apical seta. Internal setae usually 
about one-third as long as apical seta. Unguis normal, with usual 
seven teeth moderate in size, apical internal tooth about half as 
large as others, which are subequal. Basal internals slightly 
above mid-level of internal edge, laterals on a level with basal 
internals, and external tooth. Empodial appendage acuminate, 
heavily ciliate along internal edge. 

Furcula and genital plate. Anteapical tooth of mucro subequal 
to apical. Apical strongly curved, anteapical erect. Basal spine 
exceeding apex of anteapical tooth. Genital plate with sixteen 
acuminate setae; basal pair gradually tapered and slightly 
curved, slightly larger than remaining setae which are strongly 
angulate. 

Found in northeastern United States and southeastern Can- 
ada; rare on Pacific Coast. 
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Entomobryoides purpurascens (Southern form-B) 

Kntomobrya purpurascens, 1939, Bueker, Trans. Acad. Sci. St. Louis, 30(1) : 
12 . 

Similar to form A, except as follows: a definite but irregular 
pattern on trunk. Commonly dark on lateral and posterior edges 
of meso- and metathorax. Dark median dorsal area of the meso- 
tliorax somewhat expanded. First abdominal segment with a 
posterior line, thickened so as to cover whole of imbricate area at 
extreme lateral edges, and with an anterior projection medio- 
laterally. Second abdominal segment with ventral half of lateral 
area dark, plus a posterior line and median anterior projection, 
as on first segment. Third segment dark except for a small 
medioanterior area. Fourth segment with extreme lateral areas 
dark and median lateral longitudinal dark area running from 
base of fifth segment to near the anterior border. Fifth and sixth 
segments entirely black. 

Unguis with external tooth no more apical than three-fourths 
of distance from base of unguis to basal internal teeth. 

Found in southern and mid-western United States. 

Discussion 

The two forms of E. purpurascens vary considerably in color 
and pattern. The southern form may have the fourth abdominal 
segment dark except for an anterior transverse pale band; the 
amount of dark on the remaining segments may be increased or 
decreased. The pigment in these patterns gets gradually lighter 
as we go northward in the western part of this form’s range. 
The two forms intergrade rather widely in northern Illinois, 
Michigan, and Iowa (and probably elsewhere, but no records 
are available), and in these regions the dark coloration on 
form B is as pale as the normal pigment on form A. 

Form A has a lot of color variation, but never has a distinct 
dark pattern, as does form B except in the region of intergrade. 
The most common and typical coloration is uniform and pale blue 
(more rarely violet or yellow-brown), often with scattered white, 
round to oval to elliptical areas, usually most concentrated on 
the anterior border of the fourth abdominal segment. The actual 
pigment is usually in the form of grannies whose scattered nature 
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is shown most clearly in a rare color form, where the pigment 
granules are black and scattered, giving the specimens a gray 
color. The general pigment may be darker (some deep blue or 
violet), or almost lacking, giving the specimens a very pale cast 
of gray, blue or violet. 

In addition to these variations, there is considerable variation 
in the distribution of the color upon the animals. A common 
variation has very dark lines on the posterior borders of the 
segments, frequently combined with a pale area on the mid-dorsal 
region of the thoracic segments. The darker lines may be clearest 
on the thorax, but in many they are clear on all segments. In such 
cases the last two abdominal segments, as well as the extreme 
lateral parts of the fourth segment, are usually dark, but both 
features can occur independently. 

The coloration of the head furnishes many interesting varia- 
tions, but as far as I can see, they have no correlation with 
geography. In the first place, there is usually a patch of very 
dark (usually black) pigment between the antennal bases of 
the larger specimens. This is most commonly in the form of 
a band running directly between the antennal bases and some- 
times around and behind them. Commonly, particularly on the 
larger forms, there is a posterior short band projecting from 
the middle of the transverse dark area. A more universal mark- 
ing is the pale V-shaped area which opens forward and ap- 
proaches the eyespots about thee-fourths of the distance back 
from their anterior margins. Commonly this area has a dark 
posterior margin, giving the effect of a dark V, and sometimes the 
anterior margin is also darkened. Rarely, only the anterior 
margin is darkened. A second common body mark is a dark 
mark laterally below the middle of the eyespot; this mark has 
many forms, the most typical being a dark line flanked by pale 
areas on either side. The dark line is usually slightly thicker 
at the center and near both extremities, and in some cases has 
been reduced to three dots located at these three points. The 
line runs from just below the middle of the eyepatch down to near 
the ventral edge of the cheek area. Frequently, especially in the 
pale, uniformly colored specimens and in young specimens, the 
dark line has disappeared completely, but usually in such cases 
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one or both of the flanking pale areas remains to mark its posi- 
tion. Rarely a band of darker pigment extends from the pos- 
terior pale area to the vertex. 

The teeth on the unguis vary somewhat. As pointed out in the 
description, the position of the external tooth usually serves to 
separate the two forms. There is some variation within each 
form, but a true approach is found commonly only in the area of 
color intergradation. The labral papillae are more variable 
than is usual, each bearing from one to three setae. There is some 
variation in the structure of the external differentiated seta of 
the labial appendage (see PI. 19, figs. 10, 11), but the normal 
situation (found in 80% of the specimens) is for it to exceed 
the papilla for one-third to one-fourth of its total length. The 
mucro may have the apical tooth longer than the anteapical and 
only slightly curved. 



Distribution 

Entomobryoides purpurascens form xY : Maine: Boothbay 
Harbor, Bailey’s Island, Brunswick, Saco, Portland; New Hamp- 
shire: Pine Mountain, Mount Washington (base) ; Vermont: 
Rrattleboro; Massachusetts: many localities; New York: many 
localities; Pennsylvania: State College, Bunnel Hill; West Vir- 
ginia: Ridgeville; Wisconsin: Hayward; Minnesota: Minneap- 
olis; Washington: Tampico. Ontario: Mattawa, Iron Bridge, 
Arnprior. Recorded in Europe from France / living* in houses. 

Entomobryoides purpurascens form B : Florida: Gainesville, 
Monticello; Louisiana: Tallulah, Norco, Ponchatoula, Harahan ; 
Missouri: Ranken ; Texas: Wheeler County, College Station. 

Type locality : Brunswick, Maine, Sept. 10. 

Entomobryoides mineola (Folsom) 

Plate 20, figs. 1-6 

Entomobrya mineola , 1924, Folsom, Amer. Mus. Xovitates, 108:5; 1928, 
Folsom, Cornell Univ. Agric. Exp. Sta. Mem., 101:15; 1934, Bonet, 
Eos, 9:170; 1944, Gisin, Verb. Xaturf. Ges. Basel, 55:78; 1951, May- 

1 I have examined cotypes of Denis’ species ( subpurpurascens ) and find no 
differences between it and E. purpurascens form A. Since this species has been 
recorded only from a house and a sewer (unpublished record), and it frequently 
occurs in houses in this area, it probably has been introduced there. 
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nard, Collembola New York State :156. 

Entomobrya purpurascens, 1951, Wray, Insects of North Carolina, suppl. 
2:7, nec Dcgeeria purpurascens, 1873, Packard. 

Color and pattern. Background color yellow, sometimes suf- 
fused with blue or brown. Pattern purple to black. Dark as 
follows : Mesotliorax through abdominal segment three each with 
two large irregular mediolateral dark spots, those on the first 
abdominal segment small and indistinct, and those on third 
segment triangular, with bases against posterior border of 
segment. Lateral borders of meso- and metatergites with wide 
dark border, wider anteriorly. First abdominal segment with 
medioventral spot, second and third segments each with a pair 
of ventroposterior elongate spots. Lateral suture bordered with 
dark. Fourth abdominal segment with a wide irregular dark 
posterior border; projecting anteriorly from this is a pair of 
small lateral, longitudinal stripes, reaching halfway to anterior 
border of segment and anteriorly expanded and then contracted, 
with a small spot just above expansion. Parafureular lobe with 
posteroventral half dark. Fifth segment dark. 

Antennae . Normal in shape. Normal with paired rods slightly 
expanded near base. Clothing of antennae normal, with the 
longest setae on the second segment less than twice as great in 
length as the diameter of that segment. 

Head very slightly longer than broad. Labral papillae coni- 
cal, unisetaceous. Labial appendage with external differentiated 
seta stout, slightly curved, and either barely attaining, or slightly 
exceeding, apex of same papilla. Eyespots dark, rectangular, 
shorter than usual, ventroanterior eye on either side somewhat 
longer than others, which are subequal in size. 

Clothing. Body setae as in E. purpurascens. 

Legs. Unguis with external tooth one-third of distance from 
base to the level of the internal basal teeth. Remainder of unguis 
and clothing of legs as in E. purpurascens. 

Furcula and genital plate as in E. purpurascens. 



Discussion 

This species is extremely close to E. purpurascens. The varia- 
tion is such that only three characters are of any use in separating 
the two species: the external differentiated seta of the labial 
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appendage, the external tooth of the unguis, and the pattern. The 
external seta in mineola usually barely attains, or does not quite 
attain, the apex of the same papilla, while in purpurascens it usu- 
ally exceeds the apex for as much as one-fourth of its total 
length. The external tooth of the unguis is always more basal 
in mineola than in purpurascens form A, but intergrades in 
relative position with the condition found in purpurascens form 
B. The pattern is similarly distinct from the northern form 
of purpurascens , but has a possible series of intergrades with 
the southern form. The background pigment in mineola is 
frequently washed with darker pigment. This darker pigment 
can become so dense as to blend in with the pattern, giving very 
dark, uniformly colored specimens. Such dark specimens would 
be very similar to the darkest forms of E. purpurascens form 
B. That such forms do occur is shown by specimens from North 
and South Carolina ; these appeared uniformly darkened in 
alcohol, with only anterior segmental borders pale, but upon 
clearing, the typical E. mineola pattern showed through the dark 
pigment. Thus in both the claw structure and color pattern, 
mineola seems to blend in with the southern form of purpurascens 
at the southern edge of the former’s range. The labial appendage 
does not give the same picture, because here, while there is some 
overlap in structure, it is geographically random and very rare 
in occurrence. 

The apparent pattern approach of the two forms may be 
secondary, because many species show a tendency for increasing 
dark color with decreasing latitude. If E. mineola were a sub- 
species of E. purpurascens , we would be confronted with two 
subspecies remaining distinct while sympatric, since most of the 
range of E. mineola lies within the range of E. purpurascens 
form A. There are very few specimens of E. mineola, for al- 
though a large number of collections were seen, each (including 
the author’s) consisted of only a few specimens. Considering all 
the above facts, I feel that this form should be maintained as a 
separate species until such a time as sufficient data are available, 
from statistics or breeding, to prove that such is not the case. 

Distribution 

Massachusetts : Natick, Dedham, Neponset, Plymouth; New 
York: Long Island (Mineola), Ithaca, Macedon, West Point; 
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North Carolina: Chapel Hill, Raleigh; South Carolina : George- 
town. 

Type locality: Mineola, L. L, New York, July 8, 1923. A. Wolf 
Collection. 



Extomobryoides di ssi mi lis (Moniez) 

Plate 20, figs. 7-13 

Kntomobrya disximilis, 1894, Moniez, Rev. Biol. Nord France, 6:207; 1923, 
Denis, Ann. Hoc. Ent. France, 92:228-230; 1934, Bonet, Eos, 9:162. 
Kntomobrya purpuraseens , 1944, Gisin, Verb. Naturf. Ges. Basel, 55:72 
{ad purtim , me Degccria purpurascens, 1873, Packard). 

Color and pattern . Background color white, pigment brown 
to purple. Antennae purple, darker than body, with apical 
half of fourth segment pale. Slightly darkened band connects 
antennal bases. Head pale dorsoposteriorly, with two pale V- 
shaped marks as in purpura scens. Head with numerous oval to 
round to elongate pale spots. Body with pigment scattered more 
or less uniformly over all imbricate regions. Pigment slightly 
denser on posterior margins forming thin dark lines. Numerous 
pale spots, mostly oval or elliptical, especially concentrated on 
the dorsum of the mesothorax and the anterior margin of the 
fourth abdominal segment. Coxae with scattered pigment, femora 
darkened irregularly on anterior and posterior sides, tibiae, 
medially darkened. Remainder pale. 

Antennae. Normal in shape except that fourth segment is 
about as thick as third segment. Apical sensory apparatus of 
third antennal segment typical. Apical sensory organ of second 
antennal segment atypical, with three very small rods of the 
internodorsal side; these situated in a diagonal row, decreasing 
in size outward, with internal one slightly basad of the others; 
largest rod about one-half as long as third segment rod. In addi- 
tion to these there are two extremely minute pegs on the externo- 
dorsal side. Clothing of antennae normal, except that the first 
segment has a number of medially slightly swollen, stout, ciliate 
setae, as well as a few clavate setae similar to, and about one-half 
as large as, the type one body setae. 

Head. About one and one-tenth times as long as broad. 
Labral papillae conical, low, uni- or bisetaeeous, with small setae. 
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Labial appendage with t lie external differentiated seta extremely 
stout, straight or only slightly curved, tapered from base but 
more strikingly so for apical one-third and exceeding the apex 
of the same papilla for more than half of the seta’s total length. 
Eyepatches blue-black, rectangular, somewhat elongate and about 
half as wide as the diameter of antennal base. Anterior ventral 
eye much larger than others. 

Body seen from above elliptical in shape, round in cross- 
sectional view, some specimens slightly bilaterally compressed 
(possibly artifact). 

Clothing of head and body of usual five types of setae. Setae of 
type one unusually long and slender, expanded gradually for 
basal one-fourth of length, slightly and uniformly curved, or 
sharply bent for apical one-eighth to one-twentieth of length, 
usually slightly expanded at extreme apex. Setae of type four 
unusual, ciliate from base, slightly swollen medially, tapering 
for apical one-third of length. Setae of type five acuminate, 
coarsely unilaterally ciliate for apical one-half to three-fourths 
of length. 

Legs. Clothing typical, with very finely ciliate setae of 
tibiotarsus subequal in diameter to largest coarsely ciliate setae 
of same segment. Troehanteral organ typical, with numerous 
internal setae, the median three of these being strikingly longer 
than remainder and about one-half as long as the apical seta of 
the arms. Unguis with basal internal teeth unusually large and 
not opposite in position. One basal tooth is unusually much 
larger than the other and twice as great as the median internal 
tooth, which in turn is about twice as large as the small apical 
tooth. Most basal tooth at, or slightly above, level of external 
tooth, which is basad of lateral teeth. Lateral teeth about four- 
fifths of the way from base of unguis to most basal internal 
tooth. Empodial appendage acuminate, ciliate along internal 
edge. 

Fureula and genital plate. Mucro unusually long, apical tooth 
much greater than anteapieal, projecting posteriorly for con- 
siderable length beyond anteapieal, then curved upward sharply 
and abruptly. Genital plate of from fourteen to sixteen setae, 
basal setae acuminate, slightly curved, distinctly longer than 
remaining setae, which are angulate, almost straight, and sub- 
equal in size. 
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Discussion 

This species was originally described from a set of specimens 
taken from ant nests in Washington, D. C., by Pergande. Al- 
though 1 have not seen the type specimens of this species, the 
complete redescription and figures published by Denis (1923) 
permit a good identification. I have rarely found this species 
outside of ant nests, and this distribution plus the peculiar 
nature of the unguis and leg structure lead me to the belief that 
the species may be synonymous with the European Entomobryo- 
ides myrmccophila ( Sinella or Entomobrya , Auct.). This species 
has been described as lacking an apical internal tooth on the 
unguis and with unciliated empodial appendage ; no mention has 
been made of a peculiarly-shaped mucro. For these reasons I 
feel it wise to maintain this species as separated from E. dis- 
similis until a comparison is possible. 

E . dissimilis is closely related to E . guthriei , but can usually 
be distinguished by the expanded basal tooth of the unguis or 
the abruptly upcurved apical mueronal tooth. The adult males 
can always be distinguished on a basis of the genital plates. 

The color may be blue (common in young specimens), gray, 
purple, or, (as described) brown. There is never any distinct 
pattern on the body, although the dorsum of the second segment 
occasionally has a distinct pale median area. The unguis varies 
greatly, especially in the size and positions of the basal teeth, 
every condition being present between specimens with the basal 
teeth greatly unequal in size and one positioned far above the 
other, to specimens with the teeth of equivalent size and opposite 
in position. The mucro varies slightly, tending to lose the 
angulate upbending of the apical tooth in smaller specimens. The 
external differentiated seta of the labial appendage can exceed 
the apex of the same papilla for as much as four-fifths of its 
length, always for at least one-half of its length, and can be dis- 
tinguished readily from E. purpurascens on the basis of this 
character alone. The genital plate of the male is very similar to 
that found on E. purpurascens , differing only in having the 
lateral and apical setae slightly straighter. 
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Distribution 

Washington, D. C. (in nests of Aphaenogaster fulva and Cre- 
matogaster lineolata) ; West Virginia : Ridgeville (in ant nest 
— species unidentified); Virginia: Hightown (under bark); 
Pennsylvania : Cooperstown (in nest of Formica sp.), Bunnel 
Hill (in ant nest — species unidentified); Massachusetts: Med- 
ford (in nest of Tetramorium caespitum) . 

Type locality: Washington, D. C. Pergande Collection. 

Entomobryoides guthriei (Mills) 

Plate 21, figs. 1-13 

Entomobrya guthriei , 1931, Mills, Amer. Mus. Novitates, 464: 4, 5; 1934, 
Bonet, Eos, 9:165; 1944, Gisin, Yerh. Naturf. Ges. Basel, 55:75. 

Color and pattern. Background color white or pale yellow, 
with pigment of black to blue color, scattered in fine granules 
over body surface, leaving numerous small, pale, oval to round 
areas. Antennae slightly darker than body, interantennal band 
somewhat darker than rest of body. Pale double V-shaped mark 
present on head, as in E. dissimilis. 

Antennae. Typical, fourth segment elongate, about as thick 
as third segment. Apical organ of third segment typical. Second 
antennal segment apical sensory organ of three internodorsal 
rods, and two externodorsal pegs. Clothing of antennae normal, 
first segment with many setae similar to, but smaller than, the 
type one body setae. Second segment with several unusually 
short, stout, acuminate setae, tapered for apical half of length. 

Head. About one and one-fifth times as long as broad. Labral 
papillae basally hemispherical, apically conical, uni- or biseta- 
ceous, with small unclear setae. Labial appendage typical, 
external differentiated seta stout, curved, and exceeding apex 
of same papilla for from one-third to one-half of length. Eye- 
spots small, black, elongate, about as wide as base of antenna. 
Eyes small in size, scattered, anterior pair on either side slightly 
larger than others. 

Clothing of head and body of the usual five kinds of setae. 
Setae of type one are long, slender, sharply expanded just above 
point of insertion. Setae of type four ciliate for all but basal one- 
tenth to one-eighth of length and tapered for apical half. Setae 
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of type five uniformly tapered and coarsely, mostly unilaterally, 
ciliate for apical one-half to two-thirds. 

Legs. Clothing typical, with the finely ciliate “smooth” setae 
on the internal surface of the tibiotarsus distinctly thicker than 
the coarsely ciliate setae of same segment. Trocliantcral organ 
with many internal setae, most of them less than one-third as long 
as apical seta of arms. Unguis tapered from base, with typical 
number of teeth, unusual in that the median internal tooth is 
often strikingly larger than the others. The unguis has the 
apical internal tooth much smaller than the basal internals. E 111 - 
podial appendage acuminate, ciliate along internal edge. 

Furcula and genital plate. Mucro with apical tooth usually 
somewhat longer than anteapical. Genital plate with all setae 
straight or slightly bent. Basal setae, or basal and parabasal 
setae, may be much thicker than remainder. 

Variation 

Unlike most Entomobryini, much of the variation in this 
species is geographic. It is not congruent for the different 
characteristics concerned and therefore docs not readily lend it- 
self to subspecific interpretation. 

Color : from a blue to gray to almost white. The gray forms 
largely limited to the northern and central Kockies (Montana, 
Wyoming and Colorado), and darkest blue forms are found in 
the eastern extensions of the range. Pacific coast specimens tend 
to be paler (palest forms here), although occasional dark forms 
are also found. 

Genital Plate: Here the differences are more discrete and in 
fact follow a clear-cut subspecific distribution. There are three 
forms: (1) with two thickened basal setae on each side, (2) with 
one such, and (3) without thickened setae (PI. 21, figs. 1, 2 and 
3 respectively). Type (1) occurs only in the Pacific Northwest 
and adjacent western areas — i.e., Oregon, Washington, British 
Columbia, northern Idaho and northwestern Montana. Type (2) 
is the most widespread, covering most of the western mountain 
states and California, at least as far north as San Francisco. The 
third form has only been taken from a few areas in Colorado, 
and one in Louisiana. Where forms (1) and (2) meet in Montana 
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extensive integradation occurs, but no collections have as yet 
been seen from areas where form (3) meets other forms. 

Mucro : The variation of this organ is considerably more com- 
plex. In the first place the apical tooth is largest (in comparison 
to anteapieal) in forms from the eastern central part of the 
species range (Colorado), and going southwest and northwest 
from this there is a striking but irregular reduction in the 
tooth until in southern California and British Columbia forms 
frequently occur which have the teeth subequal in size. Super- 
imposed upon this is a considerable change in the degree of 
upturning of the apical tooth, with the forms from the northeast- 
ern part of the range tending to have apical teeth more strikingly 
upturned than the other areas. All of the above mentioned 
phenomena represent tendencies only, and a few members of 
any of the described variations may be found in almost any 
region. 

Unguis : This represents the most complex picture of all, be- 
cause here there are two sets of apparently independent vari- 
ables. The first of these is the internal teeth, which may be 
normal in size or have the median tooth variously elongate (see 
PI. 21, figs. 4-7). In addition to this the external tooth may 
vary in position from basad of the level of the basal internal to 
well distad of the same. The occurrence of normal internals 
(PL 21, fig. 7) is apparently at random and rare. The largest 
median teeth occur in the northeastern part of the animal’s 
range, but long teeth occur occasionally elsewhere. The external 
tooth level varies in all parts of the range but in the northwestern 
region the distal condition is almost exclusive, while in California 
the basal condition is very frequent. In all other regions both 
conditions occur with the distal being more common. 

Labium : The external differentiated seta of this organ varies 
from having its tip as in E. purpurascens barely exceeding the 
apex of the same papilla, to conditions where it exceeds this for 
more than half of its entire length. The former condition is 
dominant and extreme only in southern California. Intermediate 
stages (PI. 21, fig. 13) occur in most of the species range and 
the opposite extreme (PL 21, fig. 12) is most common in the 
extreme northwestern part of the range. 
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In addition to these geographical variations, the species has 
the normal growth variations in ratio and structure of the 
trochanteral organ, etc. The shape of the eyepateh also varies 
a great deal, but apparently at random within a given popula- 
tion. 

The species was first described from a termite nest in Cali- 
fornia, but has not since been taken with termites, although it is 
occasionally found in ant nests. This wide-ranging western 
species replaces E. purpurascens , but does not intergrade with 
this species in Washington or Louisiana where both species 
occur commonly. 



Distribution 

Alberta : Banff; Arizona: Mount Graham; British Columbia: 
Chase; California: Gasquet, Berkeley, San Francisco, Los An- 
geles, San Luis Obispo, Santa Monica Mts., Westwood; Colorado: 
Monarch Pass, Cochetopa, Ward; Idaho: Moscow; Louisiana: 
Clarence; Montana: Philipsburg, Butte, Riceville, Harlowtown, 
Babb, Essex, West Yellowstone; Oregon: Corvallis; South Da- 
kota: Deadwood, Wall, Rapid City, 40 mi. W. Rapid City; Utah : 
Bear River, Uinta Mountains, Butterfly Lake; Washington: 
Puyallup, Winton; Wyoming: Snowy Range Pass, Jackson 
Hole. 

Type locality : Berkeley, California, from captive termite nest. 

CALX new 7 genus 

Genotype: Entomobrya ( Drepanura ) sabulicola, 1931, Mills, Amer. Mus. 

Novitates, 464:7*9. 

General body form as in Entomobrya. Antenna with distal 
bulb double for w r hole length and distinctly subapical in position. 
Second and third antennal segments with a single line of small 
pegs, oval in shape and tw T o to three times as long as broad. 

Labral papillae with outer pair low, rounded and nonsetaceous. 
Labial appendages lacking any clearly differentiated seta. 

Clothing of body and legs as in Entomobrya. Trochanteral 
organ lacking a ventral arm and with the posterior arm irregular 
in form. 
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Unguis with basal internal teeth three-fourths of distance 
from base to apex of claw. Internal edge of claw and of empodial 
appendage, finely ciliate. 

Furcula with deep crenulations ending abruptly. Mucro with- 
out basal spine or anteapical tooth. Male genital plate with 
fourteen short, acuminate setae, subequal and similar. 

Discussion 

This genus is so strikingly distinct from all other Entomobry- 
ini as to be of doubtful relationship. Many of the peculiar 
characteristics (e.g., simple male genital plate) indicate a primi- 
tive condition, and it is possible that the genus is the closest 
existing form to the ancestral Entomobryini. There are no 
clearly related forms, but the E. bicolor group of the genus 
Entomobrya , the genus Drepanura , and the genus Mesentotoma 
all have some peculiar structures in common with this group. 

There is one Nearctic species — Calx sabulicola. 

Calx sabulicola (Mills) 

Plate 22, figs. 1-13 

Entomobrya ( Drepanura ) sabulicola , 1931, Mills, Amer. Mus. Novitates, 
464:7-9; 1934, Bonet, Eos, 9:157; 1944, Gisin, Verb. Naturf. Ges. 
Basel, 55:71. 

Color and pattern. Background gray to dull yellow. Pigment 
dark blue or purple as follows : antennae moderately and uni- 
formly dark, bases and connecting band blue black. An irregular 
band below eyepatches to posterior margin, continued forward as 
an irregular series of dots. Prothoracic leg bases and lateral 
edges of meso- and metatergites darkened. Metathorax with an 
irregular pair of mid-dorsal dark spots. First abdominal seg- 
ment with lateral specks, and area above ventral tube darkened. 
Second and third segments each with large spot near anterior 
borders below lateral suture, and each has a mid-dorsally broken 
irregular median transverse band. Fourth segment with a 
posterior transverse band along the posterior margin of the 
segment, and a pair of spots below this projecting forward. 
Fifth segment with a posterior transverse band. Coxae of legs 
with pigmented blotches, remainder slightly darkened. 
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Antennae. Basal three antennal segments snbcylindrical in 
shape and subequal in diameter, third segment slightly expanded 
apically. Apical bulb double, distinctly subapical. Apical sense 
organ of third segment of two small rods, less than half as thick 
as neighboring large ciliate setae, in deep individual fossae 
located in a large shallow depression. Second and third segments 
with a single line of oval pegs along ventrointernal margin, about 
as thick as neighboring ciliate setae, and three times as long as 
broad. 

Bead. Oval, about one and one-half times as long as broad. 
Outer labral papillae low, rounded and unsetaeeous. Labial 
appendages lacking any clearly differentiated external seta. 

Clothing . Normal five types of setae present. Type one very 
broad, sharply expanded basally, slightly so at apex. Setae of 
type five acuminate for apical two-thirds of length, slightly 
expanded medially. Coarsely multilaterally ciliate for apical one- 
half to two-thirds of length. 

Legs. Trochanteral organ irregular, with a few scattered large 
setae. Basal internal teeth of unguis three-fourths of distance 
from base to apex, and internal edge of unguis ciliate to this 
point. Empodial appendage acuminate, ciliate along internal 
edge. 

Furcula and genital plate. Fureula with extremely deep dental 
erenulations ending abruptly. Mucro with tooth heavy and 
short. Genital plate of male with fourteen short setae of similar 
shape. All are acuminate. 



Discussion 

The pattern shows great variation, but this is apparently of 
a population rather than a geographic nature. The types are 
difficult to describe (see figures), but in general there is a wide 
variety of irregular lighter or darker spots, which rarely have 
any degree of regularity. 

This species is of great ecological interest in that it occurs in 
the driest habitats of any known Entomobryini, having been 
taken in the middle of desert regions in spots of very slight 
moisture. An investigation of the water requirements of the 
species might be most rewarding. 
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Distribution 

Texas: College Station, Waco; Arizona : Benson, Globe; Col- 
orado: Campo; Wyoming: Sandy Hat; Oregon: “Southern Ore- 
gon.” 

Type locality : Bryan, Texas, November 1930. 

Genus MESENTOTOMA Salmon 

Entomobnja , 1913, Bacon, Journ. Ent. Zool. Claremont, Calif., 5:202-204. 
Mesentotoma, 1942, Salmon, Eec. Domin. Mus., Wellington, l(l):55-60. 
Genotype: Mcsentotoma exalga, 1942, Salmon, loc. cit. 

General body facies as in Entomobnja. 

Antennae with apical retractile bulb, fourth (and sometimes 
third) antennal segments with definite signs of subsegmentation 
or ringing. All setae of third and fourth segments shorter than 
diameter of segment. First and second antennal segments with 
long clavate setae, similar to, but shorter than, those of the body. 

Large clavate setae of body comparatively greatly expanded 
apicallv, unilaterally produced to a narrow acuminate tip. 

Unguis without external teeth, with a pair of small to large 
lateral teeth, a pair of large basal internal teeth, and with or 
without a small median single internal tooth. Empodial appen- 
dage strikingly and uniformly expanded for basal half, acuminate 
for distal half, with internal face strongly concave. 

Mucro lacking basal spine, bidentate, with apical tooth strik- 
ingly longer than anteapical. Habitat littoral. 

Discussion 

Many of the peculiar characteristics of this genus are modifica- 
tions for littoral life. For example, in the case of the form of the 
empodial appendages and ungues, for we find almost exact 
duplicates of this condition in the littoral genera Actaletes and 
Archisotoma. In the case of the other peculiar common struc- 
tures, i.e., clavate hairs, lack of basal mueronal spine, shape of 
mucro, lack of antennal bulb, general body facies, and long type 
one setae on first and second antennal segments, the resemblance 
appears to indicate true relatedness. 

There is one Nearctic species, M. laguna (Bacon). 
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Mesentotoma laguna (Bacon) 

Plate 23, figs. 8-12 

Entomobrya laguna , 1913, Bacon, Journ. Ent. Zool. Claremont, Calif., 
5:202-204; 1934, Bonet, Eos, 9:157; 1942, Essig, College Entomology 
:83; 1944, Gisin, Verb. Naturf. Ges. Basel, 55:71. 

Color and pattern. Pigment grav-brown to gray-blue except 
for appendages which are always blue. Pigment generally dis- 
tributed over body except for mid-region of venter. Many small 
pale spots scattered over body. Head with a double Y-shaped 
pale mark running from the posterior corner of each eye to 
the mid-posterior head region. Irregular pale areas occur on 
the dorsum of the fourth segment and all intersegmental mem- 
branes are pale. 

Antennae. Apex of fourth segment with four or five flat knobs. 
Largest setae of antennae similar to but shorter than type one 
setae of body. Second antennal segment with a distinct sub- 
segment, or a partial suture. 

Head. Labial appendage with external differentiated seta 
slightly expanded subapically. 

Clothing. Setae of type one unusually long (longest longer 
than antennae). Setae of type two few, situated only on ventral 
and lateral regions of abdomen. Setae of type four slightly 
expanded apically. 



Discussion 

Only a few specimens have been examined. The most striking 
variation concerns the color. The subsegment of the second 
antennal segment may be indistinct or incomplete. The knobs 
on the apex of the antennae may be very small or indistinct. 
Bacon illustrates an external tooth on the empodial appendage, 
but this was not visible on any specimen I examined. 

Distribution 

California: Palos Verdes (under submerged rocks), Laguna 
Beach (lower tide zone, under rocks). 

Type locality: Laguna Beach, California, under stones, July- 
August, 1912, Bacon Collection. 
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Genus HOMID1A Bonier 

Ilomidui, 1909, Borner, Sitz. Ges. Naturf. Freunde, (2): 101-103. 

Genotype : Tlomidia sauteri, 1909, Bonier, loc. cit. 

Similar to Eniomobrya in faeies, ratios of body, and structure 
of the setae. Heaviest setae are more strongly clavate than is 
typical for that genus. Antennae usually (always?) with two 
small, closely packed apical bulbs on each fourth antennal seg- 
ment, located in a single deep apical pit. Subapically on the 
dorsum of the fourth antennal segment there are usually 
(always?) several thick, elliptical, thin-walled, short setae, much 
thicker than other setae on the segment, in addition to typical 
smooth ciliate setae found in Eniomobrya. 

The unguis and empodial appendage have normal lamellae and 
teeth, except that the apical inner tooth is lacking (or so minute 
as to be invisible with normal microscopic procedure). The 
furcula is much as in Eniomobrya, except for a number of dental 
spines along the basal portion of the dorsointernal edge of dens. 
These vary somewhat in shape, but are usually considerably 
thicker and shorter than the normal setae of furcula, and are 
finely striate. The mucro has the subapical tooth considerably 
larger than the apical one, which is directed forward (rarely 
slightly upeurved at apex). The uncrenulated portion of the 
dens is always subequal in length to, or shorter than, the mucro. 

Discussion 

This genus appears to be very well delimited. From the de- 
scriptions and figures available, it appears to be quite homogene- 
ous. Those characters in the diagnosis above, which are given 
as “usually (always?),” are present in the species examined, 
but it is not known whether or not they are present in the 
other species. The genus is related to the Entomobrya bicolor 
group of the genus Entomobrya , but also appears to be somewhat 
distantly connected with the subfamily Paronellinae. 

Only one species is known so far from the Nearetic, and that is 
Homidia sauteri. 
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Homidia sauteri Borner 
Plate 23, figs. 1-7 

Homidia sauteri , 1909, Borner, Sitz. Ges. naturf. Freunde, (2):101-103. 
Eutomobvya ( Homidia ) sauteri , 1934, Bonet, Eos, 9 : 1 f> 5 ; 1944, Gisin, Verb. 

Xaturf. Ges. Basel, 55:71. 

Color and pattern. Background eolor orangisli yellow. Pig- 
ment blue-black to purple-brown as follows: apical one-third 
and external line on third segment and all of remaining antennal 
segments dark. Thin black line around antennal bases and 
wide dark band connecting* bases and running back over anterior 
half of area between eyepatclies. Slight irregular darkening 
ventral of eyepatclies. Anterior margin of mesothorax and anter- 
ior halves of leg bases irregularly darkened. Metathorax with ir- 
regular scattered pale spots. Seeond abdominal segment with 
mediolateral dark spot on either side, ventrally washed with 
blue. Most of third segment dark. Fourth segment with two 
narrow broken transverse bands of dark, one at midsegment. A 
second, at posterior margin, is continued on parafurcular lobes 
where it is slightly expanded. Fifth segment dark exeept for 
two medioanterior semicircular, pale spots. Sixth segment 
dark. Metathoracic femora each with a lateral external dark 
stripe for apieal half of length, expanded apically. Mesotlioracie 
femora with apices internally black. Remainder pale. 

Antennae. Segments cylindrical, subequal. Apical organ of 
third segment of two large elliptical rods, definitely thicker than 
neighboring ciliated setae, about seven times as long as wide, 
situated in individual shallow folds, with a small peg beside each. 
Apieal organ of second segment of three pegs, largest twice the 
size of third segment. 

Head. Seen from above elliptical, one and two-fifths as long 
as broad. Labral papillae blunt, rounded, lacking setae. Labial 
appendages with external differentiated seta small, three-fourths 
as wide as longest normal seta of same papilla, smoothly tapered, 
and only attaining two-thirds of distance from base of seta to 
apex of same papilla. 

Body. Seen from above elliptical, not compressed. 

Clothing. Typical five types of setae. Type one long, abruptly 
and greatly expanded at apex, and strikingly bent. Setae of type 
five slender, multilaterally ciliate for four-fifths of length. 
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Legs. Tibiotarsus internally with four to six very large eiliate 
setae, swollen just above point of insertion and then gradually 
tapered toward apex, more than three times as thiek as remaining 
setae. Trochanteral organ atypical, with a dorsal triangular 
group of setae, mixed short and long, separated from a ventral 
row of very long setae by a double row of short stout setae. Un- 
guis with external side strikingly curved. All teeth large and 
subequal. Empodial appendage normal, acuminate, that of 
prothoracie legs smaller in comparison to corresponding unguis 
than those of meso- and metathoraeie legs. 

Fur cula and genital plate. Dental spines thirty-two, the basal 
two on either side thinner and longer than remainder. Genital 
plate not seen. 



Discussion 

On some of the specimens the median transverse band on the 
fourth segment is reduced to a series of spots, and on others 
the basal portions of antennal segments two and three are pale. 
The number of setae on the trochanteral organ decreases in the 
smaller specimens. On a few specimens the apical bulbs on the 
fourth antennal segment have apical indentations. The external 
differentiated setae of the labial appendages may be as long as 
three-fourths of the distance from the base of the seta to the 
apex of the same papilla. The number of the dental spines 
varies most strikingly, the smallest number IS (specimen length 
1.6 mm.), the largest 53 (specimen length 2.7 mm.). 

Bonier ’s short description is insufficient, but Denis’ redescrip- 
tion under the variety sinensis (1929) is so complete that I feel 
certain of a very close relationship between the Xearctic speci- 
mens here described and the Oriental species. It is entirely pos- 
sible that this has been introduced into North America, but the 
localities of collection lend no support to such a thesis. 

Distribution 

Louisiana: Harahan, Norco. 

Type locality: Yokohama, Japan, 1909. 
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